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Ta jy — Fast § 
The Very Latest Mysteries By VERA. CAS 


MIGNON G. EBERHART 24 | 


GREAT three-in-one detective book that brings without paying a cent for it! 

you hours of eaciting reading—yours FREE, Each of these three novels is a suspense-packed, 
as a Membersup Gift from the Detective Book — brand-new thriller by a topnotch writer— complete 
Club! You get this volume containing three COM- and xnabridged. Accept this great " three-decker” 
PLETE $2.00 mystery novels—a $6.0¢ value-— now ar a gift! 


~ 


By Vera Caspary (Author of “LAURA”) 


HENRY PENDLETON was the most 20 ity for the “mystery woman in 
torious jilter ia the Stork Club circle. All hi except 
exgil friends were there that evening. Sud- "And 
Sealy Henrys mick-clad ‘companion left, who does the Stork Club hire to investigate 

reo—Henry was found mardered Polke Collins! 


By Mignon G. Eberhart 
EIGHT people ina tifeboat—nearly dead! can quickly be pushed overboard —AND HE 
from trposineemare drangnl aboard arco 131 Wo'ehe biicknesy ws sna fue deck 
‘hips Ta facts ont'os them iS ead-—sth'an stroller to er hw neck slashed “HE. DOES 

F kate wound © The schers ate now safe in satersom 4 man can ally be shor 
ine BUT ARE THEY SAFE? A man YES, THAT HAPPENS, 1001 


By H. W. Roden 


ALL Veronica Gorgeous O'Hara WANT. 
ED was a ticket to Hollywood fame. What 
she GOT was a ticket—TO. MURDER! 
No. ion the muner parade was. Spike 
Madigan.” And "“Gorgcous had been seen 


tke two more corbies for company! 


for the usual price of ONE! Amd EACH of the 3 is a complete, tective books. (2) You save two-thitds the usual cost. (3) Your 


members hive brea enjoving. you are invied to accept this Latest POPE gE ety UnoPped deh ey Me ta ‘an altacive 
iteeinane Ciub volume FREE ames Gecey of mace deave mies rices 
It you bought separately these very LATEST triumphs of 3 famous - e 
mystery authors you would pay a total of $6. (THE MURDER IN ‘Mail Postcard NOW for Your Fre¢ 
HIPRPCT A re Aaa CRE MGRDER IN yO, Crea Cet er he hit 
Fees tone capes ra rate eeway oben: Dy Siren Soe EL rer cack eee 
ies an clnie iin of Ga emcee cia) Neue pik arbe el ee Car nee tet aca 
Pinte tee epee Beier 
How You Can Get the Lest Mysteries Sear eee ancora ae 


About 300 new detective books are published every year. It's hard ¥28 5 ay 5 
sph ie Ea ety by fir Gun Mion engage ND NO MONEY ely mal ae ad enn 
NG. ice: Be Cle” Gee ene Ra, od tn ur Gok ERLE and ALSO rece eee 
Christie is sure to be good! ALL OF THESE, and many other YOURE containing three more complet jective books! Mai 


members: themselves. DETECTIVE BOOK CLUB 


‘The Club's selections art ALL mew books. As a member, you 
get 3 of them in one volume (3 $600 value) for only $1 53% ‘One Park Avenue, New York 16, N. Y. 


forget tit till the first 


ea Yin your 


© You don't guess with 
‘anti-freeze; you know you're safe from 
freeze-ups, ao matter how suddenly the 
thermometer dives. For, when you put 
in “Prestone” anti-freeze, ic stays put, 
‘There's no boiling away or foaming off 

«+90 constant adding and cesting. It 
Prevents rust ad corrosion too! Be- 
‘cause there's not enough "Prestone™ 


Get set for winter driving now — with America’s favorite anti-freeze 


that keeps your engine safe all winter long 


rrestone” 


anti-freeze for everyone this year, you'd 
beter get yours carly . 
dealer on that firse chilly day. You'll 
hhave never a care till the warm da 

Of spring with “Prestone” 


+ see your 


ad St., New York 17, N. ¥. 
(Unit f Union Carbide ond Carbon Corporation 


‘The words "Eveready" and "Prestoue’” are registered trade-marks of National Carbon Company, Inc, 


SORRY —there still isn’t quite enough “Prestone” anti-freeze for all who want it, because— 


4] “Prescone”” anti-freeze, like most other 

L products, depends on the utilization of 
raw materials and equipment drawn from 
industrial dislocations 
ity to acquire and con- 
struct the new facilities necessary to meet all 
needs. This plant-expansion program, not 
authorized during the war, has of course 
been planned for years. It is well advanced, 
but the real benefit will not be felt in 1946. 


“Prestone” anti-freeze must be produced 

and packaged many months in advance 
of cold weather, Last spring and summer the 
world-wide food shortage diverted packag- 
ing materials to the need of millions, 
So your dealer may be selling “Prestone” 
anti-freeze from 5-gallon cans in addition to 
the familiar 1-gallon cans. This shortage of 
packaging materials also adversely affected 
our ability to meet 1946 requirements, 
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SAME PRICE 


‘THE SEASONED TRAVELER 
GOES BY TRAIN 


~Rail-Travel “Comfort 


Seen 
ot Low cost 


Go the 


Fees CHetiosigorcnsrdioer 3s Uta 
Pacific innovation... is made to measure for 
the traveler who desires comfort and other 
advantages at comparatively small cost, 


For Sleeping-Car passengers there's o 
double saving, in rail fores and in berth 
charges. For Coach passengers there are 
adjustable, individual seats, and subdued 
night lights. 

For all Challenger passengers, inexpensive 
well-balanced meals are served in the 
smartly appointed Dining Car. 

If planning travel in the Union Pacific West 
(see map below) inquire about Challenger 


service at any Union Pacific office or soe 
your local ticket agent 

In addition to the low-cost Challengers, 
Union Pacific also operates Streamliner and 
Limited trains between Chicago-St. Louis 
‘ond West Coast points. No matter which 
service you choose, your journey via Union 
Pacific will be @ highlight of your vacation 
‘or business trip, You relax os you ride. 


Union Pacific serves more western scenic 
regions than any other railroad. These 
include California ... Pacific Northwest. « 
and famous Sun Valley, Idaho. 


¢ be Specific - 


say "Union Pacifi 


= i 


TO AND FROM 
THE WEST COAST 


SAVING In | 


RAILROAD / 


FARES 


SAVING IN 


BERTH 
CHARGES 


é 
/ 


( INEXPENSIVE 


/ DINING CAR 


MEALS 


UNION PACIFIC RA LROAD 
wadlngese 


Roan oF re 


Stetambners ano rue Ch 
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PYROIL ADDS LIFE 
TO YOUR CAR! 


‘When your gas station attendant adds Pyroil to 
your gasoline and ls adding fite and 
Tnileage toy ovides & constant pro 
teetive im of pistons and cylin: 
der walls, . | it removes sludge and carbon formations, 

int, of Pyroil in the crankcase and one ounce of 
Pyroll added with each five gallons 

pues 


Kext't 


simply aay Py: 


and’ you ada ‘life to your car. 


PYROIL FOR AIRCRAFT ENGINES 
‘Use Aircraft Pyroil B for lubri- 
cating oil, Aircraft Pyroil A for 
gasoline, 


IL COMPANY 
lin Street, Le Cr 


fat my car (o last and run property, Please tell me 
more about Pyroll and how it ean'accompiiah this for me. 


Light Braving Torch. 


HOME MECHANICS & HANDICRAFT 


Early American Tray Table. 
Personalized Beverage Stirrers. 


Rubbed Varnish Finish for Carvings. 
Workshop Drawing Table... 

ige_ Streamline 
Swan Candy Dish..... 
Laying Wood Shingles. 


Crosscutting and Ripping Guides. 
Cement with an Tron Heat ssumnnsunnmneeel 76 
Homemade Clinker Tong: 
Inner-Tube Bicycle-Rim Tapes. 
Knob Helps Cut Glass. 


Latch 
What’ 


RADIO & ELECTRICITY 


Electric Cello Needs No Sound Bore 80 
io’s Mightiest Amplifier... 


Portable Phono-Radio Combinatio 
Tire Pump Dusts c 
Fiber Tool Adjusts 
Diagram on Set Speeds Repairs. 


DEPARTMENTS 


Jerry, the talking dog, is 

entertaining hospitalized 
veterans, by courtesy of the 
PYROIL Company. Picture 
of Jerry, sent om request. 
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Union Leader 


“About the same time that Philip Murray was studiously 
pursuing a Course in Business Methods with ICS. I 
was devoting my spare time to a Course in Mining Engi- 
neering. In due time I completed it, and what you taught 
me has meant a great deal to me through the years. I 
am very proud to be the possessor of an I.C.S. diploma.” 


VAN A. BITTNER 


Assistant to the President, 
United Steelworkers of America 


Railroad President 
“Following my graduation from the Unive: of Illinois, 
Isubscribed for and took a course with The International 
Correspondence Schools. I thought then, as I do now, 
that the course was excellent. Itis my opinion that adult 
education is real education.” 


WAYNE A. JOHNSTON 


President, IIlinois Central System 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7670-L, SCRANTON 9, PENNA. 
‘Without cost of obligation, please send me full particulars about the course before which I have marked X: 
‘Air Conditioning and (Structural Engiatering 1D Iedastrial Eneinecrine ‘Fertile Courses 
Stanine Todustrial Metalarey (q Gotten Manutocruriag 


BE etaenine — Beieatteu afar 
Sree! Cours Gaerne wor, ..... Basmati, 
soos eee rites 

B Bere! bates. 

gio 

Hperck ote 

sees oe 


EB ilsrtrating [2 Motor Trae 


Mechanical Courses 5 Postal Service 


Latin Dealer Bateestt Detuse alonmanship’ C Secretarial 
Bette ircorl Buworint 
steele Braftng Freee Freataont of Soule 
ee j oe 
cit. sete Prevent Potion — 
Working Hows a pat Werld War I 
“pectel ttt rote to members of he Armed thteie lh Vaawran 


Canadian renidente send coupen to + Montreal, Canad: 
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The Eve \That Never Closes 


‘You are looking at a thermistor 
—a speck of metallic oxide im- 
bedded in a glass bead hardly 
larger than a pinhead and mounted 
in a vacuum. The thermistor was 
developed by Bell Telephone Lab- 
oratories to keep an eye on the 
amplification in long-distance tele- 
phone Circuits. 


When a thermistor is heated, its 
resistance to electric current 
changes rapidly. That is its secret. 
Connected in the output of re- 
peater amplifiers, it heats up as 
power increases, cools as power 
decreases. This change in temper- 
ature alters the resistance, in turn 


alters the amplification, and so 
maintains the desired power level. 


Wartime need brought a new 
use for this device which can de- 
tect temperature changes of one- 
millionth of a degree. Bell 
Laboratories scientists produced a 
thermistor which could “see” the 
warmth of a man’s body a quarter 
of a mile away. 


Thermistors are made by West- 
em Electric Compa 
turing branch of the Bell S 
Fundamental work on this tiny 
device still continues as part of 
the Laboratories program to keep 
giving America the finest telephone 
service in the world. 


y, manufac- 


stem. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON. 


Ec IES IN TELEPHONE SERVICE 


TINUED. IMPROVEMENTS 
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aw 


Bu. 1s a very real guy. He knows his 
business, and he a razor eye for a tenth 
of a per His business involves 
than most, the 
and sales. 

At lunch, the other day, with Volta Torrey 
and myself Bill posed a question. He had 
ers, seen the Js, and 

fin ed John Hersey’s 
in The New Yorker—which was. the 
factually emotional accov 


sharp statistics of people 


first 
tof what it was 
like on the wrong end of an A-bomb. 


Bill asked, * 
say?” 

Torrey, who was at Bikini, said it was 
worse. 

Bill listened with interest. He knew about 
radioactivity and blast effect. But he still 
harbored, I am afraid, a hope in the shape 
of a statistical doubt. Having burned his 


s it really as bad as they 


finger with a match, he could understand a 
forest fire. But there was nothing in Bill's 
or \e’sexperience on which to base 
an understanding of that fire without fame 
called radiation. Th no memory of 
natural destruction | wh to grasp the 
station, 
is a partial picture of that to- 
ion. It is only a piece of the 
picture, because it shows only a few blocks 
out of hundreds shattered; because it does 
not show the people or what happened to 
them. This picture, pr here for the 
first time, was taken by Bob Smith, PSM 
photographer then in the Marines, from a 
Piper Cub flying under 500 feet, It is a 
picture of Nagasaki three months after the 
bomb. 


Here, 
tal devasta 


Ring itthzces 
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12. FUNDAMENTALS OF 
LEATHERCRAFT 


ay, Salar teal oe Pr a 
ee ee tent $1.00 & A TREASURY OF HOBBES 13. 50 METAL-SPINNING PROJECTS 
” "HOUSEHOLD MECHANICS LP pt] Pat y 


ae Cy $1.20 
4. 11'S FUN TO BUILD THINGS 
age 


line’ snd Soca 


pmce $1.50 


icnd me the books whose numbers J have ciecied. at U 
"ie, gatnned, Pinay" peture then! within’ aw ai ‘eet my 


Onw CASTLE FILMS’ 


—S 


NEWS PARADE #: YEAR“ 


All this in 
ONE Film! 


+ Great Turf 
Classics! 
| + Wor's Aftermath 
‘Round the 
World! 


Momentous events of ‘1946! Filmed ‘round the world as history 
was made! The greatest and most dramatic news stories packed 
into one thrilling reel of authentic movies—now yours to own and 
treasure in future years. This tenth annual Castle Film, now world 
famous, is a “must” for every home-movie projector owner. A 
complete motion picture in ONE reel of ALL the year's most im- 
portant events! Order yours Now! 


PHOTO DEALER 
‘or send handy 
Order Form 


new 1946 Castle Films Deluxe Catalog Seed Costle Films’ “NEWS PARADE OF THE YEAR" (1948) in 
describing 150 thrilling home movies. 


FREE To All Projector Owners! Send TODAY for [——— ORDER FORM ————— 


TLE 


any, JN 


a Tone rate 


amraes nd) i. 8.C) Sed fr Cath Fs FREE Date Catalog C1 
san reanciscoa 


Nov. 
toad 


1 Will 
Show You 
How to ear 


Aft 
rimial 


Vacuum Tube Power Pack; 
fou experience with pocks 
fect power pock troubles. 


Si Climbing in 
ee 
on 
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KNOW RADIO 
Win Succeta— 
I Will Train You at Home 


fast-grow- 
adio Shop 
1 my 


by Practicing 
in Spare Time @ 


dio I 


4 good-pay Job in the 


cireuits with 6 BIC 


in Spore Time While L 
ou enroll I start sending 


You got parts to build Radio Circuits; then test them; 
see how they work; learn how to design spi 
cuits; how te locate and repair « 


vision, FM 
to the public! 


Find Out What NRI Can Do For You 


Ce ar 
Ne 
Lae 


You build this Super 
in local and distant stati 
experience to help you win success in Radio. 


SAMPLE LESSON 


My Radio Course Includes 
TELEVISION + ELECTRONICS 
FREQUENCY MODULATION 


L---------. 
Approved for Training ‘under GIB 


Nov. 
teas It 


ODAY~=all around you—a great new 
world is opening up. The prospects of 
foreign trade are enormous. Business and the 
sciences are clamoring for men and women 
who can speak Spanish or French. Oppor- 
tunities are endless . . . salaries are high. The 


chance for a better job and larger earnings 
is yours. 


Such 4 pleas 


‘guage—sitting 
comfortably 
at bome with 


your friends 
‘and family, L 


POPULAR 
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AWOTHER CANGUAGE Is vouR KEY 
704 BETTER JOB wow / 


— 


__ Please send me booklet and enrollment blank ex 
ing how I may obtain a LIVING LANGUAGE Course 


I Ge 
J tarfourh Avec, New York 16, N.Y, 
06 cen aya 

! 


LIVING LANGUAGE COURSES 
in SPANISH or FRENCH 
‘are Easy to Most 
In 2 little as seven days, if you concentrate you 
cao learn 0. speak ‘Spanish’ or French. In the 
fomfort of your own home. in hours selected 
St'your convenience -. - alone-—with friends, 
Sr members of your family-— these teachers-on- 
records are at your disposal. 
NO BORING RULES OF 
SYNTAX OR GRAMMAR 
You were able t0 speak correct English before 
Jou went to school’? sand ie wasn't necessar 
To'scudy: grammar frst, Its the very same wid 
the LIVING LANGUAGE method. You master 
the ability for correct expresion of Spanish or 
French by bearie the language on records and 
By reading it tn the Conversation Manual at the 
the double impression of 
Jour ever and your ark jou will soon undertand 
words” then scarences, Gradually you will 
3nd think in the Dew language’ as natural 
‘ou speak English, And you have by-passed 
esome grammatical exercises which can make 
he study of a new language #0 tediou 
THOUSANDS OF SERVICE MEN 
LEARNED FOREIGN LANGUAGES 
THIS QUICK EASY WAY 
“The “Living Language” principle ig not theoret- 
Fatt 1c has been “proved in action. ‘During the 
‘wat the army had to provide thousands of men 
Sich “language facili for. important ‘overseas 
is Infact Men Ralph W. Weiman, chil of 
maguage Section of U.S, War Department, 
diregted snd produced the LIVING LANGUAGE 
Gosrscs—“eniploying the same basic principles 50 
Successfully used by the army. 

Try @ LIVING LANGUAGE Course 
without Cost for 10 Days 
Demonstrate to yourself that you can actually 
Rearh'a foreign language, i your own bome, at 
Sour feiture, without tedious study of Krammar 
Brltyntae, To make it easy for you, we will send 
Scompleie LIVING LANGUAGE Course for 10 

Sage wisi, wich no obligation to purchase. 
Send for this Free Booklet TODAY 

Jost tear out the coupon below 

2nd mall it for'a free tral enroll 
ment blank and complete book 
about the LIVING. LANGUAGE 
Courses, Without obligating you, 
fe will show how you can learn (© 
Speak French or Spanish quickly 
Beda: ie "coms only a 3 
Stamp, but it can open up 4 whole 
new world for you. Send for it 
today! It may change the entire 
Course of your life 


ak 
ly as 
the 


‘TEAR OUT AND MAIL THIS COUPON NOW 


A 7 i Languages (Dept. D-1) 


Publishers 


ia my own home. 


eaklings 


—in Just 15 Minutes a Day! 


YES, Sit, that's my job! 1 "RE. 
BUILD* skinny, run-down weak- 
tings —fellows so’ embarrassed by 
their second-rate physical condition 
that they always hang back, let others 
walk off with the best jobs, the pret- 
tiest girls, the most fun and popular- 
ity. 1 turn weaklings like these into 
HE-MEN-REAL SPECIMENS OF 
HANDSOME, MUSCULAR MAN- 
HOOD — overflowing with pep, 
power, vitality! I'll PROVE that, 
in only 15 minutes a day, T can 
make YOU a NEW MAN too! 


"LL PROVE What I Say! 


1 know what it’s like to have a 
body others laugh at. I myself was 
once a 97-pound weakling—timid, 
ill-at-ease, ashamed to strip for 
sports or a swim, 

Then I discovered "Dynamic Tension 
I changed me from a scrawny "string 
bean’ into the winner of the tile, THE 
WORLD'S MOST. PERFECTLY 
DEVELOPED MAN.” Since then 
my "Dynamic Tensic as trans- 
formed thousands of other weak, 


no-muscle men into teal Atlas 
Champions ! 


Yes! 1 Turn 


CHARLES ATLAS, Dept. 11 
TiS East 23rd Street, New York 10, #. ¥. 


1 eant the proof that 
iy Dy 


healthy, busky body and 
big muscular develop 


Hess and Strensth 


What Ul! Do For YOU! 
Where do YOU want solid, tough LIVE 
MUSCLE? Are you fat and flabby? Or skinny 
and gawky? Arc you short-winded, slugais 
always tired? Til give you a alede-hammer fist 
nd mighty forearm. Add inches to your biceps. 
Pur cout of muscle straight across you 
ach" Change those legs tha are “always ured 
into mighty: vigorous columns of “speed and 
Stamina, You'll ‘bexin to know what it feels 
like to really LIVE! 


SEND FOR FREE BOOK 


Mail coupon right now. I'll send you a FREE. 
COPY’ of iy tarmous ilasraied book, Evers 
Ging Health and Stenath in atl talk to 
jou fo srawbttromtneshoulder. (annuanes 
rw you scual photomsaphsot nyse aed et 
fellows who. became NEW. MEN, my. wa 
Feu'l read the story of 
*Bynaetic tendon? 
hat it as done for oth 
Ceaewhat tin reat to 
PROVE ‘in only T3 in 
YOu" Sena for this Bonk 
ipl! AP ONCE! At 
CHARLES ATEAS "Bent 
thy 115 Bast 2d seret, 
New Vork to. 8 


Nov. 
reae 19 


>” y) 
“The Strange Middle World” 


-.-BEHIND YOUR CONSCIOUS MIND 


= 


‘OU-your conscious self, is sus- 
pended between two worlds! 
‘There ix the world of every day—of 
colors, sounds and substances. There 
is also the world of the universes—of 
moons, stars, and distant nebula. 
But has your mind ever been suddenly 
filled with the light of other realities—ideas 
which, although stimulating and informa 
tive, were strangely mew and different? 
Have you had mental pictures of events 
that your mortal eyes have never seen? Do 
you feel at times as though an intelligence 2 
‘was striving to guide you? Have you found 
yourself listening to words of inner direction? 


Behind your t ng mind lies a great 
middle world—the world of the subcon- 
scious. It is poised between the world of 
everyday existence and the great intelligence 
of the universe. It is this middle world 
which translates the subtle Cosmic forces 
which pervade your being, into the urges of 
self and into intuitive impressions. Do you 
want to know why you act as you do? Would 
you like to have access to the source of 
those talents and abilities which make for 
the mastery of life? Learn how to explore 
this middle world. 


Accept This Free Book 


‘The Rosicrucians (not a religion) are a 
world-wide fraternity of thinking, inquiring 
men and women. They have united their 
existence—they have brought together the 
physical world and the world of self into a 
harmonious, livable whole. They have learned 
to conquer fears and substitute knowledge 
for the so-called mysteries of life. Use the 
coupon below for a free copy of the book, 
“The Mastery of Life’? It tells how you, 
too, may share this unique wisdom. 


“The ROSICRUCIANS 
San Jose (AMORC) Colifornia 


peer arererrerenmny 


J Sexes EEK, Rosicrucian Onder. AMORC 
[fa Jor Clo 
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What keeps 


YOU 


from making more 


MONEY? 


Je what is the matter—why aren't you 
making more money? Look around you. 
Probably many of the people you know 
are doing a lot better than you are. 

What's the reason? 

Your own native ability is probably just 
as good as tosis probably, nothing wrong 
with your personality and appearance. 

But—they have something you lack. The 
fact that they have a better job and more 
money proves that. Success in business 
today is measured by the dollar sign. 

The secret is this—the man who pre- 
pares himself for the job ahead—is the one 
who gets advancement and more money. 
He doesn’t need “pull.” The man who 
really has something on the ball—“push” 
enables him to get what he wants. 

Ambitious men and women have found 
in LaSalle the way to get ahead in busi- 
ness. This has been going on for 38 years. 
Hundreds of thousands of students have 
enrolled—our files are full of grateful let- 
ters from people who have bettered their 
earnings and position through LaSalle. 


LASALLE Extension University 

p s¢4/a Correspondence Institution 
SY) Dept. 1183-R. Chicago, Il. 

| Lwant to better my position—make more money, 


free booklet 


let on the field I have check¢ 


Sendmeyour 

below. 

1D Higher Accountancy 

0 Foremansh 

0 Executive 

O Law: LLB. 
os 


o Bookkeepit 
O Industrial Management 
fanagement (Trafic Management 
tenotypy (Machine Shorthand) 


Perhaps we can help you. You should at 
least find out. The coupon below will brin; 
full information. Just check the field of 
your choice and we'll send you full infor- 
mation, without obligation—the money 
making possibilities in that field, and how 
you can prepare in your spare time at 
moderate cost. 

For a brighter future in the business 
world—more money and a better job— 
send the coupon today. Tomorrow you 
might forget. G. I. APPROVED. 


6) 
m 
ager | 


Ss 
— 


nehip 


——— oo 


\ Name. 
) Present Position... 
City, Zone and State 
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TRAIN AT HOME FOR 
RADIO - ELECTRONICS 


FOR BEGINNERS... 


36 COURSES IN ONE! 


BE A PROFESSIONAL 
RADIO SERVICE EXPERT 


POPULAR 
16 science 


== (ETTERS 


Schools and the Atom 
Sir: 


I enjoy your editorials and hope they 
continue. Let me suggest one angle, how- 
ever, which may not have occurred to you. 
It would be good publicity to donate $1,000 
to any public school board which, since Hiro- 
shima, has increased the appropriations for 
salaries and laboratory equipment in chemis- 
try and physics by that much per year. How 
many school boards are now science-minded 
in Atom Bomb Year Two? Are there such in 
this United State: 

After 25 years teaching .. . I am thankful 
that some of my students are among those 
who are now contributing to the advance of 
human knowledge. ..... Today the sciences 
are if too many cases taught by persons who. 
majored in something else. That will not 
make for good science teaching or a flow of 
future scientists in America. 


R. E. Bowman 


Blacksburg, V: 


The Pace of Progress 


Sir: 

I am a regular reader of Popular Science, 
and find the spate of ideas bewildering and 
confusing. It is almost painful to see that 
America is progre: at this amazing rate 
while we in the East are so backward. 
How I wish America would come and help 
us develop this country. Your citizens enjoy 
numerous benefits of civilization, while we 
fellow citizens of the world . . . are still very * 
far behind. 


V. Cuortey 
Veyangonda, Ceylon 


Burner Advice 


Sir: 


. “How to Service-Check Your Oil Bumn- 
er,” by Harold P. Strand, was a good article, 
but Mr. Strand made a recommendation for 
servicing thermostats that we believe will 
cause some trouble. He suggested cleaning 


INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 


The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


Registered Patent Attorneys 
Patents 62-L Adams Building, Washington 4, D. C. 
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the contacts of thermostats with fine sand- 
paper... 

Many low-voltage thermostats have con- 
tacts of common metal covered with a thin 
alloy of precious metal for the electrical con- 
tact. Any abrasive would scratch the alloy 
and could cause erratic operation . . . or pit- 
ting of the contacts. Our recommendations 
for cleaning contacts of this kind are as fol- 
lows: When dust or dirt accumulates on the 
contacts, ‘remove it by drawing a piece of 
hard-finished paper, such as a common busi- 
ness card, between the contacts. Never use 
emery cloth or abrasives. . 


C. E. Surv 
Service Manager 
Minneapolis-Honeywell Regulator Co, 
Minneapolis, Minn, 


PSM is glad to pass on a professional rec- 
ommendation. 


Foresters Get Together 


Sir: 

Your magazine carried an article about 
the mechanical tree planter invented by Mr. 
im Miller, of the Oregon State Forestry 
Department, which interested me very much 
since I am’ trying to reforest my father’s 
farm. Would you get me in touch with 
Mr. Miller? 


Dr. Benicno Lannea 
Ciego de Avila, Cuba 


Dr. Larrea is in touch with Forester Miller. 


Correction 


Sir: 

In that story by Devon Francis on new 
locomotives, in your October issue, one cap- 
tion says “The parts of a locomotive tell 
many things about it.” Then it goes on to 
say that the photo shows an old-style piston- 
valve engine. It pains me to have to tell you 
that, in this case, the parts didn’t tell you 
right. The engine shown is a poppet hog 
(locomotive to you). 

Cass REAGAN 
New York City 


PSM sadly admits the error. In self-de- 
fense, it also admits that Reader Reagan's 
eyes are sharper than those of the experts of 
two locomotive companies and one research 
organization—who checked the pictures and 
found no fault. 


INVENTORS 


T.. Rules of Practice of U. S. Patent 


Office advises—unless the inventor is quali- 


fied to handle such matters—that he employ 


the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion, We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. Our long and varied experience 


in patent practice, we believe, enables us 


readily to understand inventors’ 
to advise what is probably patenta 


conducting preliminary patentability inves- 


tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 
ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 


Remember, the details of your invention 
do not have to be 100% perfect hefore you 


can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S, patents and render 


a report as to ils patentability. Our Search 


Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
Savorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 


obtaining a patent, thereby 


uring a 
monopoly on same, it may become “public 
properly,” free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


MeMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
ing, Washington 1, D.C. 
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build a complete television receiver cha 
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> How | Built My Own 
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‘oT so very long ago, television was a com- 
plete mystery to me. But not only did I 


but I 
much 


Ina few years I'll be able to “write my own ticket.” 

I always had a yen to get into television, even 
while 1 was in the service. But I didn't know just 
how to go about it—until I heard about N.Y.T.L. of 
NJ. I went there with my discharge papers, and 
they did the rest. They showed me how the Vet- 
erans Administration would pay up to $500 a year 
educational expenses, under the 
's. This meant that I had to pay 
very ‘little out of my own pocket. It’s a big break 
for veterans like myself{—especially when you get 
subsistence allowances in addition. And part-time 
jobs are easy to get so you can earn extra money. 
Of course. all of the students here aren't veterans. 

What bothered me at first, was that my mathe- 
matics was kind of rusty. I soon found that the 
school had brush-up courses in math and even had 
facilities for teaching radio math from the begin- 
ning to students who had never had a high school 
education. I convinced them that I was sincere 


and enthusia 
clined, and 
you just ¢ 


I became a student. Y 
build a television 
built seven r nd had to 
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would even let me start on a television 
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around here have plenty on the ball 
amazing how fast 1 progressed. Boy, 
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are hard to find, and N.Y.T.L 
wonderful rep when it com 
believe that you can find better training anywhere. 
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their business, 
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A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Con: 
tution of the United States, Congress has 
established a system under which inventors 
y secure the exclusive right to prevent 
nauthorized use, manufacture and sale 
inventions for periods of seventeen 
‘The inventor secures this protection 
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by obtaining a patent from the United 
States Patent Office, 


ictor J. Evans & Co. 
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enced registered patent 
available 
entors in the 


attorneys, to 
represent 
preparation and prosecu- 
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the Patent Office. De- 
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Pete etili 


DeFOREST’S 


Big things are hap- 
penin 


Ris i 
Wermov Cost fo 
@ Goop Jon or a 
Busixrss or Your 
Owx in. the vast 
Radio-Electronic 
‘opportunity field. 


See, how our fascinating SHOP METHOD Radio 
ining at home can help vou toward a goo 

in the Billion Doliar Radic-Electronie Field, W 
for ‘our BIG FREE book, “VICTORY FOR YOU! 
that has. beiped many to good pay Jobs, You'll be 
Surprised at the opportunities alicad in FM Radio, 
Aviation Radio, Broadcast Radio. n Profitable Bu 
eas of Your ‘Oven, Motion Picture Sound Eauip- 
Ment, Electronics—plus the exciting {uture possl= 
Biles ahead of Television, Radar, ete, 


‘You Get “ALL THREE” 

Where else can you get such a combination of 
PROVED MAJOR training f ny 

‘ern Joose-leat lessons that a 

Betpfut diagrams: 1B 

me matte fms anda 16mm, 

ECTOR—and (C} eight big kits of 
“oratory” Radio parta to give you valuable 

Dractical Radio ‘experiente—ol home 


ERANS! 


‘at DeFor- 


you 


DeFerest’s Training, Inc., Includes Instruc- 
Hien in Motion Picture Sound Equiment, 
Fat Radio and Television... 


DeFOREST'S TRAINING, INC.. Dect. PS-C11 


2625-41 N. Ashland Ave., Chicago 14, Tilinels, U.S.A. 
Send—PREE and WITHOUT ONLIGATION—ttlasteated book, “VIC- 
TORY FoR YOU" and KIT MENT, showing. how Home 
Mories and Home Laboratory ean speed my preparation for a place 10 
the Radie-E industry. 
Feme toe, 
Adaren. Ast. 
city State 
[Dit unter 16, check here for special information 
ERIE Satscnarced veteran ot World Warl, cheex Bere, 

Nov. 
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EXAMINING THIS 
BIG NEW 1946 
ELECTRICAL & RADIO 


Trouble Shooting 


ACTUALLY 
GREAT BOOKS 


Yes, you get sensational new book 4 GRE Votime 


“Starting and Operating a Profit- 
able Electrical or Radio Shop’ 
ly FREE! Tells how tostart 
profitable business with little 
money—fullor part time. Explains 
all; from choosing name to record 
keeping. Just off the press. Ideal 
for ex-servicemen,everyone. This 
1azing new book given F! 
Just for examining the sen: 
new 1946 edition of Co; ig 
“Electrical and Radio Trouble 
Shooting Manual DAYS AT OUR EXPENSE. 


10 DAYS’ FREE TRIAL © 


Mail coupon below .. .we will rush your copy of 1946 edi- 
doting Manual” book on 10days’ free 

“Trouble Shooting 

dy it, marvel at its 
information. And 
ouble Shooting 
new “Starting 

1p" book is yours 
limited 00 ack now 


FRED WITH TROUBLE 

SHOOTING MANUAL 
Act now and I'll include—one year Coyne staff technical 
advice by mail on any Electricalor Radio Problems. Also 
FREE one year subscription to Coyne Technical News— 


latest facts on Electrical and Radio progres 


MAIL COUPON FOR FREE BOOK 


ith of vital and helpful Electri 
r, whether you keep thi 
turn it within 10 d: 


Send ney Core Beste 
1B ie in 4 


pee month until a tut 
wt Book. 


‘ocouPATion. 
‘Save 10%. Send ca 
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Do You Make These 
Mistakes in English? 


ak 


FREE BOOK ON ENGLISH '3c\, o,,2260 


SHORTHAND in 


Weeks at Home 


reparation 


Med 
= —____ 
AVIATION \ TRAINING 


Besic ond Advanced Courses in 


AERONAUTICAL EM: 


Big Money for Workers 
In Home or ao 


MEN::: FREE | 


‘ara 


DO YOU BELONG 


in the new world? 


‘TueRe’s a new world opening all around you... a 
world of Electronics, Plastics and other new indus- 
tries . . . a world of new developments in Aviation, 
Building, Chemistry, Engineering, Business, 


With opportunities and rewards coming faster than 
ever, you can't afford to be a back number. The 
advancements are going to the trained men and 
women. And if you're as smart as we think you are, 
you're planning now to join them, 

That's where the world-famous International Cor- 

mndence Schools come in. The 23 Schools of 

.. 8. are Schools for Moderns. There’s an Aviation 
School and an Automobile School . . . Schools of Air 
Conditioning, Chemistry, Radio, Accountancy and 
Management . . . Schools in virtually every field of 
modern industry and commerc 


There are Courses on Plastics . . . Di 


Engines 


«Electronics . . . a Course for Flight Engineers, 
And constant revision keeps the Courses in other 


subjects just as up to the minute. Here’s tomorrow's 
training for you now. Mail the coupon today for 
full information! 


rationing 
8 Heating Funding 


Toasted 
embry, Mte Tron & oo Eectriel Couren 0.Fiting 
Pulp and Paper 3 Hecteeal Pactoeering B Toctmeting 
: 5 Welding Gas and Eiecu 
Railroad Courses 
Air Brake Car Inepertor 
5 Diesel Locoeaotive 


Heat Testament of Metale ‘eiectric Steam Engines 5 Trathe Management 


State Present Position 


Working Howr____4.M. to__p.w. Length of Service in World Wer I|_____ 
‘Spectal tuition rates to members of the Armed Forces. Enrollment ander the 6.1, Bill of Rights aporoed for Wer It Veterona, 


Canadion residenta send coupon t0 International Correspondence Sehoeis Canadien, Ltd., Montreal, Canada. 


Nov. 
1946 at 


pes WATCH REPAIRING pg 


NEW peacetime 
production plans 
mean 


The AMERICAN 
MACHINISTS’ LIBRARY 
ls ret (i ws 


“mach 
Thajves you the 
ital expiant 
IF one to 


cian Ste Senet nit 
Eo hai ee Satales tas eas oh eae 
tie 


What = Mason Wants 


We have Important Masonic books for 
Blue L Commandery, 


jamb 
EZRA ‘A. COOK, Publisher, P.O. 796, RN Chicage 90, il 


| G WINDOW SIGN LETTERS 


For Store Fronts and Offce Windows. Anyone 
Tiearan’ Sumpiee farstobed, Genuine fold and aller, 


METALLIC LETTER CO., 441 N. Clark, Chiengo 10 


“HUMAN STATU 


der why you are short send for 


PHOTOS ABPEAR 


Bering more weasten’s Coutectares than ever 
tsfore dn gue history. to supply the unprecedented 
demand, G. & C. Merriam Co., Springfield 2, Mass. 


chicago 40, 1, 
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to National ‘Trai 


by‘investigating what National ha: 
Joseph Michel. Jr, 
Granite city, ilinots 
Inr'a lotter T received 


of $225 per“month. with 
Grease 25 ‘shortly. 
fot taken, advantage of the worl 
Rational Schools sent me f woutd 
fot have been able to Interest 
this employer, 


gro RADIO 
Ae ie 


Get Ready—at Home—in Spare Time—For Op: 
portunities of Peacetime Industrial Expansion 


No, doubt shout t!—Radlo, Television and Electronica 
dynamic. Browing industry that offers opportuni 

DAY for the Trained Radio Technician. It te a Held with 
2 proved future. Good Jobs, Interesting and profitable 
Jove are available In Radio Service, Broadeasting, Sa 
fine and Pollee Radio, Manufacturing. Public. address, 
dnd other specialized phases, Untold Radio sete are In 
tise—they need maintenance and repair.” Many, ‘many 
More ‘mist be built to-satiafy. even normal demand 
Trained men are constantly needed to keep this puls 
Ing industry moving ahead. If you are mechanteally fn- 
lined. if, you are sincere and ‘will follow. instruction 
You too can nd your opportunity in Radio, Television 
nd Electronics either In business for yourself or In 
Fesponaible position in Industry. TAKE THE FIRST 
STRP TODAY POR FACTS PACKED WITH OPPOR- 
TUNITY FOR YOU JUST MAIL THE COUPON BELOW. 


sats 5 Experienc 
‘Sigg “Vint'* Trataing Men for Success! 


‘ NATIONAL SCHOOLS”. 


r 40 years National training has given ambitious men 
hele start tn’life and. helped them: win suce 


and security. 
‘everywhere ‘gratefully admit that they owe 
ing, They all started the same— | pationat Scheots, Dept. PS-11 
Clifford Hannah, oP Reece SF ea 
Pa 
pa reat Sad me the free tril eso sod copy of your opportunity book 
Say triaine 
hhas brought ree ama 


sults as T'm In, 
fine for’ another ral 


thanks’ to National's en- | **4™** 
couragement 

framing You can count [city 

on me as # real’ National é 
Booster. 


Motu Fnertone or Pate | 


4 


costs| | PROFITS 


APPROPRIATIONS tee TAXES 


Pouicies |ame 


| PLANS FOR, 
FINANCING 


Become an 
Expert Accountant 


The Profession That Pays 
‘The demand for skilled accountants—men who 
really know their busine: increasing. 
National and state Teg requiring of 
Dusiness—both big and small—ruch more in matters 
Felating to Auditing, Cost Accounting, Business Law, 
Organisation, Management, Finances Men who prove 
thar qualifications tn this important eld are pro- 
noted’ to responsible executive. positions given an 
‘opportunity to earn real salaries: ‘The range ia from 
$$8!000 to $10,000 a year, even to higher incoue figures. 
Send for Free Book— 
‘Accountancy, the Profession That Pays” 
Why let the other fellow walk away with the better 
job, when right in your own h 4 may equip 
nirelf for 
Ing proton 
nowledge of bookkeeping unnecewary. Our free 
bbook on accountancy fully explains how we train You 
from ‘ground up, or according to your individual needs. 
ow Cost; eany tern, 

"Te acta abot the new LaSalle raining in Age 
countancy and the opportunities in this highly prof 
Kabel are clearly outlined in 4g Book 
Hnvearat to et abead will Sd thin 
‘urge and the v 


LASALLE EXTENSION UNIVERSITY 
’A CORRESPONDENCE INSTITUTION 
Dept. 1183-4 417 So. ‘SU., Chteage 5. 


with copy of 
Frotession That Pays,” without 
obligation. | 


Higher Accountancy | serra 


Other LaSalle Opportunities: 
Gary important held of anes Teinter 
‘xtedinducoftheieldsbelow, check and mall. 


DLaw—Degree of LLB. 

OCommercial Law 

OModern Business 
Correspondence 


Bitnduserial Management Expert Bookkeeping 
DC.P-A. Coaching 
seenotypy (Machine 
OSsorthend) 


Name. 


Present Position. 
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splendid futurein this profitable, grow 


céarw ISOGONIC DRAFTING 


The Drafting of Tomorrow 


The first great advancement in Drafting in over 100 years! 
INVESTIGATE this NEWEST development in the Draft 
hg and Bugineering elda ISOGOMIG Drafting opens 
Gea New FHONTIER to those trained in ite teshsttue, 
Fhe! into EVERY tranch of Engineering.” ISOGONIC 
Drafting saves time and money. increases shop efficiency. 
Hope Up production. Pays well, Minimum background 
Tor vuccess in this lucrative feld—two years High School. 
Men now in drafting. by adding ISOGOME Drafting te 
what they know now. become more capable, efficient and 
Taluable” Spare time study at homer all texts end i 
Hrumenis furnished “For full details and. descriptive 
folder, WRITE TODAYgive background of education 
ibd ekxpertence. 


ISOGONIC INSTITUTE 


Dept. “*S," 1095 Market Street, San Francisco 3, California 


oeneg 


OFT 


hobby 


NEW YORK INSTITUTE OF PHOTOGRAPHY, Dept. 5 
10 West 33 St, ‘New York 1, Ne «37th 


BERBER ERREREER SE! 


AMAZING DEVICE! Guides your hand-—corrects poor penman- 
nip in few daye-—big improvement in three hours, no failures, 
Gomplete Outline Pree. Write, C, Onment, 38-8, St, Louis, Mo, 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and oceu- 
pation for FREE ART TEST, to find out your ability, 
ART INSTRUCTION, INC. 

41146 Art Instruction Bidg., Minneapolis 15, Minn. 


SET Washing 


MAGIC FOR EVERYONE 


Wonderful magical tricks for Pocket, Parlor, Club or Stage, 
Amusing Hobby, Proftable Profession, Profusely lilustrated 
Catalog of over 300 Magic ‘Tricks sent for 10c coin or stampe. 
1B." Magician, 2463 Kensington Ave., Philadelphia 25, Pa. 


be peral errana_not with sina 
iy Guarantee complete satinfnction, 


ae ee te 
(ATS wa mee. oncoes 4 


| 
| 
| 
| 
i} 
| 
| 


Dept. G846, Drexel at 58th Street, Chicogo 37 I 


WHICH OF THESE CPgcvecnudttéy 
INTERESTS Zac MOST? 


Plastics Engineering 


cal 
; icing Pret 
Controcting Plu seal 
i ngin Private Sec “aaa 
coer gitoning ing & Design Rodio Opersting & 
‘archi i icity Practical Refrigerate? rating 
iene, Industri Sheet Metal Patt 


ment 
Shop Managemen 
Too! Making 


h Se 
‘Machin 
sokkeepi Mechon 
tesinews Meno 


THINK! LOOK FORWARD! 
Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged ‘in the work you like best, start training now for quicker promotion. 


Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


Invest part of your spare time in more rapid progress. Start training now, in 


spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, car. 
help you to reach your goal 


just as it has helped others - 
auring ‘tie past focks-nine OME STUDY TRAINING SINCE 1897 


Soe eee eee eee enone eee 
years. Give serious thought be 


La 


to the list above. Pick one S¢ Take This First Easy Step 

or more subjects that inter~ = 4 

est you. Then check the cou- © 

pon at ight add your name CHECK, CLIP AND MAIL COUPON NOW 
and address and ‘mail it at i 

once. The school will send 0 AMFICAN SCHOOL, Rept Donal baled and 
you details on its training 7! 

plan and outline of study <! es ed es 
Prepared by specialists. There 2 | 

is no charge, no obligation, oI amet 
so send the coupon imme- < Shop Management 
diately. Pa Toe? wsking 


Better Feremanship, 
a 


AMERICAN SCHOOL 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 


the “Fix-it Man” 


“\AJELL, I guess I’m the fellow to see, for 

T've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 
At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 
For a while, repair parts (needed on some 
fobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population, 


The Future Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 


BIG MONEY 
INDEPENDENCE 
A PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ 


LEARN 


ELECTRIC 
APPLI = 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
‘ou don't need elaborate fixtures or expensive equipment to be a successtul 
repairman. Operate from your garage. basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
‘repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
‘as long as electrical appliances are used, there will be a need for electrical 
‘appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming « big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines WE WILL, 
TEACH YOU. Age should be no barrier—nor should any minor physical 


van New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 

uum cleaners. washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity. welding, nickel plating, ete. Showa you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course 1s so low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today. 


Read What Our Students Say About Course-— 


I really believe your course The Course in Appliance I am a mechanie for the 
the best investment = me- Servicing asrived a few Western Union Telegraph 
Gays ago. ‘Want to take Co. Three days after re- 
out a few minutes of my 
le time to et YOU 
That this ie just 
‘What 1 have been lookin 
Tor ever since T opened up 
my Fixit shop. 1 must 
Sdmit that you told t 


‘dianapolis. Ind. 
T have received your Course 


T'dia not have said Course 
tome years aro. T have jearmed 
fo much more through 


very day.—Walter Hany. 
Brockton, Mas 


lease send me {ree iustrated jierature about Ameria 
Fistes: Growin industsy “SL ECTRIGAL APPLIANCE 
REPAIRING. 
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How to Write ff ANALYZE aaa 


Short Stories, Mysteries, 
Novels, Articles, Radio Scripts 
Learn at Home for 
Big New Opportunities 


Stee eee rend 


‘of wi ral to 
for GRAPHO UALS lipid foason, erage 
fro analysis offer, ALL, FREE. Most velar 
(vet, Audrvos Au Ie G. Ar ineny 126, Noel, Missouris 


seers ANY BOOK IN PRINT 


study training 


Get Acquainted With— 
“The Gem 
of Plastics” e 


| FIGURE DRAWING WITHOUT A MODEL 


Learn how tw araw the human form frm ovary vw, in vary 


t & Lucite sample ae 
GEM-O-LITE. P.O. Box GMX, North Hollyweod, Call 


TRAVEL FOR “UNCLE SAM” 


I RAILWAY $1,756 to $3,021 First Year 


Prepore Now for Many Coming Examinations 


POSTAL 
CLERKS 


FRANKLIN INSTITUTE, Dept. B 82, Rochester 4, N.Y. 


Sirs: Ruan to me, without charge, copy, of se 
Book, "How to'get U.S Goveninent Job." hist ot 


esitions, and full ‘particulars telling how to qualify 
for them. 
Cy and Rural Carrlers—Postoffice Clerks— NOME. = nen on 
Inspectors—Accountants—Clerks at Washington 
—Many other Government Jobs F Address, nu 
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1, ldn’t,dreuin T eoutd artualy_ te 
pray wii! caer 


| 
ace shetore, tone 


1. frat. though 
Tarn to ‘play by. note 


T wouldn't, ever 
butt soon 


iacurered. that the lessens are 0 
imple nner satan 
hermes Uda tiuankte that ate 


avers, Ga 


Bisteres Byprapcasionet met 


1 have. completes sour cou 
Sit at the popular sence. 1 
2 olaring. at sane 
SN a New York 


OU think it’s dificult to learn munie? 
‘That's what thousands of others have 
thought! Just like you, they longed 


play some instrument-—the plano, 
Bultar. saxophone or other favorites. But 
they denied themselves the pleasure—be- 
cause they thought It took months and 
Years of tedious study to learn, 


Learn in Spare Time at Home 
‘And then thes made an amazing dis 
covery! They learned about a wonderful 
way to learn musle at home—without a 
without tedious study’ 
surprisingly short time, They 
wrote to the U. 8. School of Music for the 
facts about this remarkable short-cut 
method. And the facts opened their eyes 
‘They were amazed to find 
how easy it was to learn. 
‘The result? Over 550.000 
men and women have stud- 
Jed music at home this 
imple, A-B-C way. Now 
all over the world, enthu: : “tiv 
slastic music lovers are en- = Pirture Sample. 
joying the thrilling satisfac- 2 Piane 
Yon of creating their own 
music. The have found the 
key to good times. popular 
ity and profit 


COSTS LESS THAN 7c A DAY 


‘And that’s what smu can 
do, right now. Get the 

proof that you, too, can 
learn to play your favorit 

instrument—quickly, easily, 
in spare time at home for 
less than seven cents a day. 
Never mind if you have no 
‘musieal knowledge, training 


violin, 


07 


felines tur 
ty. Ata 


. ae 


oF talent. Just read the fascinating fHus- 
trated booklet and Print and. Pleture 
Sample that fully explain all about the 
famous U. 8. School of Musle method, Te 
Interested tear out the coupon snow, be- 
fore you turn the 

page. U. 8. School 
Of Music, S11 
Brunswick ‘Bldg. 
New York, 10 
N.Y. Largest 
school of Its kind 
in the World, 


smitont 
veut We 
each"y0a eaalts” at 


Forty-ciohth_ year 
hat. 1898) : 


FREE PRINT AND PICTURE SAMPLE 


Brunswick Blde., N.Y. 10, 


free, ith 
‘and Sone 


Mace sa 
Thattutent 


SAVE 2—STICK COUPON ON PENNY POSTCARD 
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FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 
Ret 


Do you want 


..to go to College? 
or to enter a Profession? 


Seurselt 


OA MAGAZINE 
MILWAUKEE 3, WISCONSIN 


py IMPROVE YOUR 
PIANO PLAYING 


70 cao 10 


Aaron. 


OILBURNER 


INFORMATION IN A HANDY FORM 


suST ouT! AUDELS OIL BURNER GUIDE 
practical, concise 
384 pages—31 Chop- 
ters — 321 Diagrams ond Illus 
trations ~ covering Domestic 
‘and Industrial Oil Burners. 


Be 


i 


zi 


repair of all types of olf 
burners. Includes electrical 
hook-ups and wiring diagrams 
‘of ovtomatic control systems. 


PRICE $1 POSTPAID 
Get this information for your- | 
i t 


obligation unl 
ASK T | 


| a new trustworthy, modern, non= 
surgical treatment method, This marvelous 
treatment is completely explained in the Ball 
| Clinic's FREE Book. Write today, No obligation, 


| BALL CLINIC Dept. 36 Excelsior Springs, Ma, 
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LECTRONIC CIRCUIT TESTING — 
[0g students use of large Cathode 


RIGHT HERE in the SHOPS of COYNE —in a Few Weeks 


We train you on real Radio, Television 
and Sound equipment RIGHT HERE 
IN THE COYNE SHOPS IN 
CHICAGO. Whether or not you have 
had Radio experience you need 
Coyne all-around Radio Electronics 
training. Many of my students had no 
previous experience. Others had expe- 

ce in one oF two branches but real- 
ized they needed all-around train- 
ing for better jobsandadvancement. 


EARN WHILE LEARNING 


If you need part-time work to help pay 
living expenses while at school, we will 
help you get ft. Coyne graduates also 
receive a Life Membership with Life~ 
time Employment Service, free tech- 
heal service and privilege ‘of review 
without additional tuition charge. 


MEN WITH PHYSICAL DIS- 
ABILITIES—whether due to war or 
‘other causes—we also have facilities for 
you. Check coupon for particulars 
if you have a physical disability of 
any nature. 


B.W. COOKE, Dir. 


COYN 


500 So. P: 


may’ 


RADIO TESTING AND SERVICING—Students 
ing (o locate troubles with modera radio 


one that 


offers STEADY WORK 
with a REAL FUTURE 


ditions change 
(icompece with millions of other untralged men. Gee 


PREPARE FOR 
JOBS LIKE THESE 


yuency Modulation (FM) 
io Manufacturing 


Public Address Systerns, etc. 
‘Your Own Radio Shop 
Industrial Electronics and Electric 
Refrigeration Now Included 
‘This training included 
to help you ct teaiy 
for the better jobs ia 


ELECTRICAL SCHOOL 
RADIO-ELECTRONICS DIV. 
fina Street Dept.86-4H CHICAGO 12, ILLINOIS 


Sasd fob with wront tacSre when ease 
You are nota trained man you may have 


‘deta chat odlera real op 
inysood tines and badcursee 


fen. are needed. today 
Seeded in the years ahead! 
Real Opportunitie: 

Radio Trained Man 

tare for jobs a assembler, inapector 


Tester RRadio wale or service aid tn 
stallation 


Ik tell all about my be Chica 


falls om how 
Eultion. 


i 
it finance most of Your 
cxsonh Bs 
While Learning 
EMPLOVMEN: 


Ick FOR Li 


Dear Mr. Cooke: Send me your Big Free 
io Electronicy Hook and all Uh ¥ 
all details of 
Send 


our “Student Fis 
fal G1. bullet. 


Noy, 
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HOW I STEPPED cazo a 


Big Pay HOTEL JOB! 


Don E. Ulmer Becomes Hotel Manager With 
Substantial Increase in Salary Although He 

Knew Nothing About Hotel Work. 

“Immediately after I received my Lewis 

diploma, I gave up my job in an office 

and accepted a position abtained for me 

by the Lewis Placement Service at a re- 

sort hotel. At the end of the season I 

‘was appointed Manager of another hotel, Later I came 
to this hotel. Each time that I made a change meant 
an increase in salary. I give credit to the Lewis 

youre.’ 


HOTELS NEED TRAINED MEN AND WOMEN 
Thousands of Lewis-trained men and women win- 
ning success und a sound, substantial future in the 
colorful hotel. club and institutional feld. They are 
Making good as Managers. Assistant Managers, Stew: 
ards, Hostesses, Executive Housekeepers and in 65 
other types of well-paid positions, Not only has this 
fascinating business been breaking records, but au- 
thorities agree the greatest travel boom in history lg 
now under way. The demand for trained men and 
women, therefore, will be greater than ever. 


Previo nce proved unnecessary in this 
business nirare hot dropped because You are 
gver 40, Good grade school education. plus Lewis 
Training. qualifies you at home. Imspare time, Write 


our name and address in the margin and 
ODAY for Free Book which 

tered free of extra cost in Lewis N 

Service, 


‘this ad 


VETERANS: This Cour 


LEWIS HOTEL TRAINING SCHOOL 
Room HW-2785 Washington 7, D.C. 


Listen to this Record! 
SPEAK 


poate —* ITALIAN 


CORTINA ACADEMY (Langu: 
Dept. 1211, 105 West 40th Street, New 


Please send, me—without obligation—your free booklet, 
“The Cortina Short-Cut.”' T am interested in (mark): 


Ospanisn O French, Gorman 


Ottatian 


Waieacgeedeaaivixe ee 


Address 
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MUFFLERS 
STEELS and ALUMINUMS 
h a motorboat tone 
SINGLES, Chev, V2, Plymouth, 
Steels $5.50, Aluminum $6.50, 


Chry., Olds, Boicks, ele, Steels 


$7.50, Aluminum $8.50, V.8 ond 


MERCURY DUALS, Steet $17.50, 
‘Aluminum $20.00. Aluminom 
‘svorenteed for lite ot your 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE, LOS ANGELES 44, CALI 


[A 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics, Pre- 
pares for technician, engineering aides, Approved for veteran 
fraining. 93rd year, Write for catalog 


BLISS Sfsuusesewoee 
"YOU ARE UNDER ARREST!” 


CRIME DETECTION! 


tems ie cating 


ARsTVTE OF FLED SiON 1T oneal. TF hleag 4. 


HIGHWAY ENGINEERING 


Practical training in Highway Design and Practice 
Interesting home study. ‘Taught by mail only. Prepare 
for "Mwork offering security. “Becoine an “employee, of 
Your State, County. City or Federal Governmer 

tis help you now. Write for descriptive literature 


SCHOOL OF HIGHWAY PRACTICE 
DEPT. C, 2161 SHATTUCK AVE, BERKELEY 4, CALIF. 


Modernize Your Gun! Improve Your Score! 


Positively une 
o 


ve, ete. Low prices, FREB 


Tet Se 


/SPORTSMEN - MEN, BOYS - 


Here is something NEW — so is something NEW — something MARVI Santesie arn Act NOW. 
Learn TAXIDERMY at home. Save your wild-game trophies. 


HAVE A A HOME, MUSEUM FUN PROFITS 


‘ent in your 
prices ot Your 
‘and outing trips. I's 


ophien 
‘he 


WILD-GAME 
NOT NEEDED 


NORTHWESTERN SC [SoHOOL OF TAXIDERMY 


explain 
ft und fun fo hinting, outoor Ii 


Nov. 
rose AB 


IF IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


sae ce REPS 
ADAMS BROWN COMPANY 8OOKS OF APPL 
De 261, Chestnut Hill 67, Massachusetts, U. 5. A. 


1D NO MONEY. Just mall the coupon | 
forsa ‘complete set of Six Big” Auto 
Hooke, 30k Pain, Whether ow are | 


MAKE GOOD MONEY NOW 
MOLD & PERMANENT JOB 


food. re 
“demand, at big Pay. These books Wil 
nt Job, 


help you get and hold an impor 
or give you a chance to go into business | 


for‘vourselt now or later" Any man whe | 
ye himael? can leurs 


Guick feference method” Use the JIFFY 

INDEX to find easily understood answer 
Komcorect. thet wr bile engineers. Many hundreds 
Saluabie Miustrations. Send the coupon | 
Yoo) 
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REPAIR SERVICE 

TROUBLE SHOOTING 
IGNITION 

CARBURETION 

TRANSMISSION 
ETC, ETC 


DIV, COMMERCIAL TRADES INSTITUTE 
[1400 W. GREENLEAF AVE._* CHICAGO 26, ILL 


ILEARN 


MASTER MACHIN 
MECHANICAL DRAFTING 


taaa"Sbutn mniehicen 


STAMMER?. 


Is new 124 i. Ite Cause 
d Correction Fite Method 
fennife 
Cire 


scribes 
rection of sat 


ATENTS/ 


AND TRADE MARKS |= 
C.A.SNOWECO. 


Registered Patent Attorneys Since INS 


427 SNOW BUILDING, WASHINGTON 1, D. C._ 


1 you baye an inventive turn of mind, 
FOR (roe tree agape Wosklet suplane: 

ing how’ the institute of America i 

Nehtorn fe“helping inventors” preste 

PROFIT! {5:'pro0t posstbiues 3? propoued 
‘ices yo nif'today's unprecedented de> 

tend Yor new inventio 
INSTITUTE OF AMERICAN INVENTORS 

St_NW, Washington 6, D.C. 


WITH GOOD INVENTIONS 


ihost delay for FREE ROORLET, Protective Di 


THE 
4€-11106 Seuth Longwood Drive 


INVENTION REPORTER 
Chicago 43, Hlinois 


Priel cuT 


CODE SPEED 


8. Army and 
British Gort, 
Bought. miltions: 
Woven plastle 


SAFEGUARD AGAINST 


ATHLETE’S FOOT 


ons BLISTERS win oe ts 


DALE VEST-0-5% 


Dialed St 


thoes of bersplration. He 
fungi: Guaranteed: Free Fal 


i 


mt 


ano Al 


FROM THE INDU 


Here is an industry that offers every opportunity you could ask 
for. Good jobs—security—plenty of chance for advancement— 
‘a business of your own, 

And here i a school equipped in every way to train you for 
Refrigeration and Air Conditioning work—one of the largest 
and most completely equipped schools of its kind in America— 
a school that already has trained thousands of men for just such 
opportunities. 


ical "know how" that makes the 


Learn Refrigeration and Air Co 
ditioning—now, while the time 
{s ripe. You don’t need any-ad- 
nced schooling or previous 
experience. If you are at all 
mechanically inclined and have 
gone to high school for at lea: 
one year or have an equivalen 
education, we can teach you Re- 
frigeration and Air Conditioning 


You can take most of your train- 
ing at home, in your spare time— 
or you can come to Chicago and 
take your entire training in our 
completely equipped shops and 
laboratories. Either way you 
Quickly acquire the fine points, 
practical skill, and broad, tech- 


expert Refrigeration and Air 
Conditioning Technician. 


Founded in 1916. Has trained 
‘more than 400,000 men for prac- 
tical work in’ industrial fields. 
From 1942 through 1945 trained 
specialized technicians, exclu 

sively, for the Army, Navy and 
Marine Corps. Now training 
thousands of veterans under the 
G.I. Bill, both in its Resideni 

Schools and by home-study. 0+ 
cupies five buildings of its own. 
Has over $500,000 invested in 
training facilities, with an in- 
struction staff of more than 100 
men. Known everywhere as 
America’s foremost school of 
practical training for industry, 


Get all of the fact 
interesting field of 


Key jobs inthis in Fill out the information 
coupon below and mail it TODAY. You will be 
Under no obligation whatsoever 
‘AUTHORIZED To ACCEPT 
VETERANS FOR G. . TRAINING 
S888" =-4 


REGISTRAR P2L 
INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Ave., + Chicago, 25, 


Please send me, FREE, your "C: 
booklet and. information about the opportu 
pong bl Re ie ae | 


Conditioning. It is understood that I will be 
under no obligation, 


rae ess iM 
City cS rr | 


Are you a veteran? .. 


ee ed 


Nov. 
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If you are between 15 and 5S 


‘00 


a month 


is all you have to pay for 
Old Line, Legal Reserve 


LIFE INSURANCE 


Ths jal the Parmar Rat, payable wal che 
Tow 20, $1,601 you ae 30, SIN? if 40, ec Pro 
erigatexount Ae oiet agt. Badge Jou lncace 


YOUR POLICY WILL BE 
FULLY PAID-UP IN 30 YEARS 


‘pith no more premiums to pay and all benefits continued. Sead 
Coupon at once! for full detalis nad amount of life long Provecion 
‘offered at your age! 


MAIL COUPON NOW FOR FREE 800kKLeT 
Stars Seay 


Doe seri uma est pet ow “zope 
I 


‘month, SoPayaeat Modibed § Whole Lie Policy at y age. 


Test-O-Lite sur soon 
ne NEON CLOW © 


+. LOCATES TROUBLE 
INSTANTLY in 


@E PUTS “FINGER” ON THE 
TROUBLE SPOT 


- QUICKLY € 
MOTORS 


an 


OUTLETS 


L.S.BRACH MFG. CORP. 
200 Central Ave. Newark, N.J. 


ronan 
me arakae 


| 3227 tndione Ave. 


‘The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, eucce: 
riches and happiness. ‘The best, smartest, and most 
dustrious people often have only pain, poverty and i 
row. Why’? Thirty years ago,in Forbidden Tibet, behind 
the highest mountains in the world, young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poorthen, he 

wide professional honors, He 
what he learned, and offers tosend a 9,000~ 
FREE, to everyone who asks PEBey 

to the POWER that KNOWLEDG 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 
the way. Write today for full particulars, No obligation, 


= OSOGODOOW OHO 


INTO THE SUN 
Would You Enjoy A Little Of The Sunshine Of Life? 


Happiness, ‘Address Dept. @. 


LEMURIAN FELLOWSHIP 
Ramona, 


Box 586 


California 


youre ‘motion, all Tight—eating. sleeD 
Ine working "and ate you realty LIVING? And bow, 
Go'sou KNOW you are living? To find out read “Life Uniimited.” 
S°:memage or immortals ‘Your ‘copy tailed free on reauest, 


LIFE UNLIMITED, Dept. PS-11 
St. Lovis 18, Mo, 


<es> CONTROLLO-DICE 


Eosy to Operate. No Switching 


B) PASSERS (4% Quolity Inlaid). 
MISSOUT (1% Quality Iolo 
Both Above Pairs. : 
Order C. 0. D. or Cosh. PRINT nome ond oddress plainly, 


MAGIC HOUSE [123%d322-°8%2 


SAN FRANCISCO, CALIF, 


bE |add 20% Fed. To 
Convas Musette Bog 


Wrist Composs and Strop | _14-pc. Spit and Gaff Set 


FOR usu 


jristmas Cutis 


» gr 


Novy Ships Bell 
s 


G at 


US.Atmy Leather Holster 


222 | & 
a4 rz 


98c 


[___0.C.. Gos Masks] 


Canvas Utility School Bog 


Army Angle 
Flashlights 


00 — Plas. 
q 


gue *557 

Ke % 

AS 
oe 


2 Gallon Cunteens Signal Corps Jack Knife 


FEDERAL SURPLUS CORP 


etal Taraling Mirror 


5 EAST ath sT.UGh 
NEW YORK 3. Raa 


Nov, 
ree AT 


GET YOUR MONEY-MAKING 
KNOW-HOW “oxetir’ war 
Be Equipped to Tackle 
a) pl AUTO JOB 


‘Alo. HECHANICS 


By Ray F. Kuns 


missions, fra 


“iyhiaite Now To ey 
THE FIRST TOME! 


ane System 
facts you need 
to get aheog 
in tad 


SCIENCE 


SPONGEAWAY 


Checks 
Scratching 


Youziv 

comfort w 

Cordip hin 

tion. He a 

fies, lice, ticks, Also. promotes 

hb growth of hale Dont 
feratel hit 


‘ourseratchi 


) LEARN MOVIE 
5 PROJECTION 
a wy THEATRE MANAGEMENT 
ic 


FAST FREEZER ii3%% 


Eneex Yor eoattlecs pinay at eat 
et 


stoves Guazantecd wot mine 
ur appliances 81,06" Det” ackage: 87.80" Per Gor 
| Tor 28¢.'s2°00) 


rior 
}PAKY, 914 South Main, Fort Worth 4, 


Quick Help for 


RUPTURE! 
ep with Learn About This 
fected Invention 


for FREE Rupture Book 
ROOKS CO.,3605 State St., Marshall, Mich. 


Find OPPORTUNITY Where DEMAND is Great! 

‘AUTO BODY and 

\ FENDER REPAIRING 
—— 


Youmen who are tiredof being rutted in your job should 
look into a field where demand ishuge—and gives every 
indication of growing even larger! Such a fieldis AUT 
BODY and FENDER REPAIRING. As long as there 
are cars on the road, there'll be dents and bumps to be 
fixed, body repairs to be made, replacements of worn or 
damaged parts! The more cars—the more WORK ! 


Millions of old cars are on the road today, with fenders 
and bodies in great need of repair and refinishing. Thou- 
sands are rolling off production lines now. Within ashort 


S=— _ time they'll be coming into shops for maintenance. 
——— y’ cf P 


Here is a Trade that Needs Manpower! 


‘The man with ambition recognizes great opportunity here for life- 
time work, either at a dependable job or in his own business, For 
AUTO BODY and FENDER REPAIR is the kind of business which can be 
started with small capital. And, what's more, AUTO BODY and 
FENDER REPAIRING, as taught by UEL, is easy to learn! No 
previous experience nor high school education is necessary—what’s 
needed is a liking for mechanical work. 


Old Established School Offers Practical Training 
HOME STUDY AND SHOP PRACTICE 


UET's Course in Auto Body and Fender Repairing ia arranged so youcan begin 
your study in spare time, without interfering with your present job. You learn 
About auto body repairs and refinishing, body alignment, and many other sub- 
jects. Then, when you have completed your home study, you continue your 
course here in our well-equipped residential school where you receive practi- 
cal experience in the repairing and refinishing of damaged bodies, tops, doors 
and fenders, the replacing of door panels and turret tops, use of tools, spray 
painting, acetylene welding, under personal supervision of capable instructors, 


GET FULL FACTS FREE! 


Since1927, UEI has trained thousands of men for new opportunity 
fields, and students are making good. If you want to et ahead, 
get full facts about Auto Body & Fender Repairing, and its op- 
portunities. Don’t wait—investigate now. Mail coupon today. 


{ Utilities Engineering Institute, Dept. 3116X 
1314 W. Belden Ave., Chicago 14, illinois 
Yea! Send me the facts FREE about the field 
checked below. 
Auto Body and Fender 
is el Engine O Refrigeration 
OWelding DAir Conditioning 


eh | aS 
UTILITIES ENGIN 
INSTITUTE BS Soraya erp anes 


1314 W.Belden Ave., Dept. METIIE Chicago 14,11. ssamnbapiatd enc palaiaanaa 
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| THE INVENTORS’ 
MAGNA CHARTA 


With 351 Clauses 


‘ 
Dercriptive 


EDWIN HOPKINS 


Room 2454, 255 West 43rd Street, New York City, Publisher 


OTTAWA TRACTOR wc 
 FAIIN EEL 


NEW FLUID DRIVE, HYDRAULIC SHIFT 

INGINES FULLY COVERED 
trations showing inside views of 
Service Jota, 


‘Thousat 
itive safety clutch control; uses power 
OTTAWA MFG. CO., 0.1101 Forest Ave. Ottawa, Kan. 


Learn this | 
Profitable | 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 2 titi: A 
to Men and Women, 18 to 50 E 


FENCING tvciting ronstarmiecs 


DF SweDish MASSAGE 
"Aratonty Charts, 32-pege 


Address 
— 
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ARE GOING 
PLACES! 


PREPARE MQW To Go ALONG! 


Every day you read of new and wonderful uses for plas- 
tics in this, our postwar world. The wide range of 
objects that can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 


THE PLASTICS ERA IS HERE—Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in. prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice posi- 
tion in this expanding plastics field, or a business of 
your own, act now—get in on the ground floor! 


EXCLUSIVELY PLASTICS-—Plastics Institute is 
America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics 


A COMPLETE COURSE-You learn the various 
phases of plastics from this course . .. materials, design- 


ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be in- 
Write D 


NEW YORK CHICAGO 


(SE AUB 
| 
i 


Plastics Industries Technical Institute 
Gentlemen: Please send me the booklet 
your training. I understand there 


V Name (priser) « 

J Street Crner) «+s 
re 

1 


Zone. 


ct LOS ANGELES 


Dept. PS6-11 1601 S. Western Ave., Los Angeles 6, Calif. Mail in Envelope or 


World of Plastics 
absolutely no obligation. 


Occupation... .. 


Important Please fill out coupon completely. If Vereran, please check. O 


valuable to you in acquiring the type of position you 
want in this great new industry. 


YOU LEARN AT HOME™—Your present work need 
not be interrupted, and this thorough, easy-to-under- 
stand course requires no previous technical experience. 


YOU MAKE THINGS-We supply materials. To 
give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac 
tive creations, You cement, saw, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
own ideas. You may earn money while learning. 


START YOUR FUTURE TODAY -Mail the coupon 
below, now! You will get an interesting, illustrated, 
free booklet with valuable information about plastics. 
You will sce how, at small cost you can prepare for a 
future in this important industry while carrying on your 
present work, Clip this coupon and mail it TODAY! 


paste on penny postcard | 
and information on | 


I 

if FREE BOOKLET 
A send For tt Today! 
1 


Maervces saes 
State, 


Nov. 
yeas SL 


Sa) 
How to Make 


Money by Mail 


S3%98' 


HOWARD ST. HOUSE, Melrose 168, Massachusetts 


SEND FOR THis 
TIME SAVING 


‘OH MITE 


Ohm’s Law Calculator 


Figures Ohms, 
Watts, Amperes, 
Volts ... Quickly! 
Any Ohm's Law 
Problem solved 
with one setting 
of slide. All values direct reading. (44"x9") 
‘Send only 10c in con o cover cost of handing 
OHMITE MFG. CO., 4944 Flournoy St., Chicago 44, IL, 


rk BENJAMIN ae 


nirits ARE IN’ PRODUCTION Seat 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


IMAKE YOUR OWN 


COSTUME JEWELRY 


BIG EARNINGS AT HOME 


YOU con mote costume erring end pin set, branche 
iver clips, coment, ohe- 
level tnding: bay pig, 
roves stone sete, sequins, shells 


WRITE FOR FREE CATALOGUE 


PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7, PA. 


Say You Saw 


It In Popular Science 


EYE- GLASSES by MAIL NEW Nw 
joney! 
16-Day Trial Offer [ Fe x iN nce ais 


NEWEST STYLES 
FREE Scientific Sight Test Chart 


U.S.EYE-GLASSES (CO. ase meena ae 


PAKETTE ELECTRIC COMPANY Department PS-11 
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Kearney, Nebraska 


ES 

WY T7, 2 ee LAs 
OWID MLBBLE' 
ar te lel ON THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 


Regardless of your experience, and whether you are an ex: 


‘Stone and 
Plastic Tle Cement. Papier 


FREE INFORMATION COUPON! 


‘COMPO-TEX, Box 786-RV, St. Louls, Mo. 


compo. TEX, Box 786-RV, St. Louis, Mo. 


YeRASP THIS ‘OPPORT UNITY 
FOR A WELL PAID JOR IN Loreen natal r 


This large, four-story 
‘with first class electri 


*Well'stfed with ie: 
‘attention to students, 


sold yo back. We wi dsange your wuion. Alter 
eis Small monthly 
Payment. 


hes ata LE 


School approved for training under the 
this course at no cost to you, und receive $6 
Det month while trinieg: Complete detals furaised, 


MICHIGAN TECHNICAL INSTITUTE, Dept. $-121 
2281 W. Fort St., Detroit 16, Michigan 


LPisete send me titeroture shout your training. 


Nov. 
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THIS EASY WAY , 
TEACHES PIANO, 


NO LONG HOURS 
PRACTICING SCALES 
‘OR EXERCISES 


PLAY SONGS 


ih 


iid and Fly 
CLEVELAND 
MODELS 


CLEVELAND MODEL & SUPPLY CO. 


4512122 LorainAve. Cleveland 2, Ohio, U.S.A. 


You Mey Play Any Song 
in 10 Days Without 


SEND NO MONEY 


Make This Conclusive 10 Day Test 


2 for 1 OFFER 


wi 49 


COMPLETE 


DAVE ‘amon. Dept. 48-P, 230 E. Ohio St,, Chicage 11, it 


“WANTED 


| MAN WITH CAR_|, 


No Time Like 
Now to Get In 


EASY TO ASSEMBLE 
FUN—EDUCATIONAL 
IDEAL XMAS GIFT 
IN, A SINGLE DRY CELL 
LL 


NSS 
SEND exsi'icrvocr own iat) So 


THE HAYDN CHEMICAL CO., BOX 27, KENMORE 17, N. Y. 


The Dennison Handy Helper says: 
KEEP TABS ON YOUR TIN... 
TURN ALL OF IT IN 
KEEP TABS ON YOUR FILES, TOO 


INDEX TABS 
Stationery D 


Departments Everywhere 


54 Portas 
SCIENCE 


F RE E WITH THIS GIANT 


PLAN BOOK OF LOW-COST HOUSES 


»»- a table size model of any of these 116 beautiful homes 


Now, for the first time, you can plan 
that wonderful new home you hope to 
build, with the aid of the biggest, most 
authoritative, most completely illustrated 
‘book on low-cost houses available today 
AND... . actually own a real, three- 
dimensional, true-to-seale LIVING 
minature of your dream home before 
you spend a nickel on construction, 
Read on and learn how to obtain this 
sensational “miniature absolutely free 
with this offer 


| 116 LOW-COST HOMES BY FAMOUS ARCHITECTS 


With House Plans, Floor Plans and Pictures in Full Color 


HOME PLANNERS MANUAL ts presented by (he famous Small Homes Annual under 
the ruldance of the HOME BUILDING RESEARCH INSTITUTE. 4 nationally 
recognized non-profit organization of experts, who have calhered together many of 
the foremost architects, contractors and hoine specialists In America to help you 

‘They tailor your home to your needs in more thai 


ing, building, furnishing and decorating. 
116-plans and pletures, 21 of them tn full 


HOME PLANN! 

ICA KIT. CONTAINS, 

AMAZING FEATURES 
Replica Sheets include « 

WALLS, Seocce, Brick, Stone, 
board 


DOORS: 7 Front Enceancen, 
Titchen, Bach, Sie, one wad tw 


ies, Dowaan 
Caiement, Sedo, 


wiktbows: U 
Sundard, Ba 
‘ie, Tere 

SHUTTERS: Standsed and Dore 


EskseArs Cre do Os 
cen Beta YOUR DREAM HOME 
ortias’vou so MUCH GUARANTEED 


OR NO COST 


LIN 
sasy=to-Read 
116 Bi ce 


Finance and Ineure. 
fo Cheong Your Site 
iid Your Howe. 
f Construction 
‘eed Pornishing: 


Gardening and Landscaping Pointers 
Special Tips om Callas, Deru and 
Children’s Rooms and Fs 

Treatment of Floors, Clones, W 


wilt return hood "achin 19 
er 


Celiogs. 
‘ues Modern Bathrooms and Kischeos 
How GE Bil cipe Verena. 


Nrand thousands more! 


| 
| 
cn 42,98 pus poe. i I 
1 


HERALD PUBLISHING CO, 


45 East 17th St, New York 3, N.Y. 


LS LIAN 
OT lice ly core 
ls ies a le 


MAXIMUM TRAINING IN MINIMUM TIME 


CTS today. Itt 
‘of all details if you qualify under G.I. Bll, 


LIANCE TRAINING SCHOOL, D 
6312 N. Broadway, Chic 


ome, ee 


PICTURES 
SAME ROLL 


10 16 ON 


Your ELEcTRIC DRILL 
Has 100 Other Uses 
when used with K-Jax 1-2-3 Line 
for Wood and Metal Sowing. 2. for Metal Shearing. 
for Riveting Chseing and Driting holes in concrete. 
wax, "po, BOX 3040, DALLAS, TEXAS 


MILLER 


which provides 
Tem antl comton 


York city 


Adaress a baebdser eve esdaneeos | diectdecbadie) ee ee 
craton satanic FRED B. MILLER Manufacturer 
Baolayed ee peed Dept. Ps. Hagerstown, Maryland. 
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LINGUAPHONE 


1S YOUR PASSPORT 


TO THE WORLD AND OPPORTUNITY 


Another language gives you free entry to new realms of cul- 
tural enjoyment, personal satisfaction and business advancement. 


Speak SPANISH 
LINGUAPHONE METHOD 


The World's Most Approved Language Method 


In your own home, witha Linguaphone set 
at your side, you Listen to the cultured voices 
of native teachers. Naturally, their pronun- 
ciation and accent are perfect. You repeat 
what you bear, guided by what you see in 
the text and pictures... you answer and ask 
questions... and in an amazingly short time 
you are conversing in the new language. 
Linguaphone concentrates on fluent, easy, 
natural speech. A Linguaphone Conversa- 
tional Course teaches you how to speak . . « 
and you learn how to speak through natural, 
practical, every-day speech. 
Educators and language teachers regard 
guaphone as a notable advance in mod- 


PORTUGUESE 


FRENCH 
RUSSIAN 


ernizing and simplifying the study of lan- 
guages. That is why so many Linguaphone 
‘sets are in use in schools, colleges, universi- 
ties, seminaries and other institutions of 
learning as an aid to fluent speaking. 
SEND FOR FREE BOOK 

‘Without cost or obligation we shall be glad to 
send you the illustrated Linguaphone Book on 
effective language mastery. 


LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 


Gasenmalsiann ma sieie a mee eee 


GERMAN 
ITALIAN 


or any of 23 other 
languages by the 


1 LINGUAPHONE INSTITUTE, H 
1 95 RCA Bldg., New York 20, N.Y. 

| Send me the FREE Linguaphone Book H 
Seip meemrseoneruserstoroniaeere H 
[Address City ' 
{Language taercseed. = ' 


LINGUAPHONE COURSES AVAILABLE 


UNDER THE G.I 


BILL OF RIGHTS 


SEND FOR INFORMATION 


INVENTORS 


‘The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice 
should consult a competent regis. 

‘ tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-L Columbian Bldg., Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-L Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks. 


Name... i 


State. 


Learn to Repair 
ELECTRIC 
APPLIANCES 


wat 
PT rome soe sed sec th 
Jin_your yc, uring your spare time, how to repair was 
SPARE Ing machines. vacuum cleaners, electitc. anges, 
TIME lamps. motors, trons, ete., and do house wining, 


A_oPEN YouR OWN SHOP 


Prepare now for a permanent future, independ: 
to ith busines of your ‘ow 
me. courte, teach 


Fee the man whe is handy 

rerk with his hands an well ap there i 

WIDE OPEN OPPORTUNITY todsy,. in 

this. great growing eld. If you own your own 

shy eco depend main te ane in 

good nd: not losing your Job tna 

Toeny depression. You can start a business of your own 

in'your parage or basement with $20.00 worth of 

tools, One good repair job can pay for the cost of 

the corre course, Write today for further infor 
imation, withour obligation. 


| PACIFIC TRAINING SCHOOL 

| 7287 So. Broadway, Dept. 5-11, Los Angeles 3, Calif, 

| Dear Sirs: Please send me, without obligation, your free 
catalog and free details. 


| Name 


| Address 


V capieises 


SAVE MONEY ON 


CIGARETTES 


LOWER PRICES on ALL STANDARD BRANDS 


Luckies — Chesterfields 

Camels—Philip Mor 

Old Golds—Pall Mall 
and others 


SHIPPED SAME DAY 
TO ANY PART IN U. 5, OR ABROAD ON 
RECEIPT OF CHECK OR MONEY ORDER 


90,000 Satisfied Customers 
PERFECT ARRIVAL GUARANTEED! 


Minimum 3 Cartons — Include 
as follows: Within 150 Miles + For 3 C: 

‘* Add le for each additional earton © 

Distant orders require extra pos 

WE CARRY A COMPLETE LINE OF 

BRANDS OF CIGARS—Write f 

This is our 27th Year in Business. 

ices subject te change without notice 
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Carton of 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from $-inch 

Edger to 36-inch Power Mower in ten to twenty 
minutes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling 1s unnecessary — neither 
handle roller. wheels nor motor need be removed 
when sharpening any mower the MODERN 
SHARPENER climinates all hand filing: i precision 
grinds to the extresre ends of both left or right reel 
Blades. ‘Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241 50 (less motor) f.0b. Pasadena. 
(yor 4 HP single phase motor recommended.) 


Modern Mfg. Co.,156N. Fair Oaks, Pasadena 1, Cali 


a 


Yours TO-DAY 


The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har 
oles. 20 notes, he 


Rast cee Se ras $2.35 


The Lucllen has oft 
INSTRUCTION BOOK. Simple for youngest child. No notes 


Beautiful tone. Ne Onis 
scales nor exercsses. Ten lesson charts show everything. Io 
cludes ‘songs. Price $1.00. Here's our special 


73. popul: 


| introductory offer: The Instructor and the Harmonica, both 


postpaid. both for $2.85. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034 Page Avenue, Dept 1104, Hazelrest. tt. 


makes False Teeth TIGHT 


Makes loose dental plates. ft 
‘snugly and comfortably 
‘MONTHS! 


SAVES MANY ELECTRIC APPLIANCES 
N ICHROCITE sn°a'izeyertine Stements 


Now She Shops 
“Cash And Carry 


Without Painful valty 

Many sufferers relieve nagging backache quickly, once 
they disco¥er that the real cause of their trouble may 
be tired kidneys. 

‘The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

‘When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic | Toss of pep and 

ffiness under the 


years. Doan's give happy relief and will help the 18 miles 
‘Of Kidney tubes flush out poisonous waste from your 
blood. Get Dean's Pills. 


Beriraredsof Dollars baly™ 
YOUR OWN OFFICE 


FRANKLIN CREDIT SCHOOL, Dept. 2, 


Sn 


‘Hartman Studios, 3776 Calltornta Court, Linc 


All Aluminum MICROSCOPE 


30, Power: Properly tocused lense: sso 


2 specimen slides: Easy adjustabie 
dye'tuber Universal ad 
tor: Rigid construction 
finish instruction mana. 
Send check. cash ur money-order & save post- 
age, COD. PEE added to COD. Orders 
$. 5. MERCHANDISE CO. 
I en. os, 25 rinnusn roonlyn 87. Me Ye 


/@PR EARNING POWER! 


AreJou worth more mones? Are you getting as much as 
Sour worth? ‘Bend for an amating condensation that can 
help you'to analyze and. apply your personal ability for 

imutkinwe more money. Matled postpaid for only one dollar! 


INSTITUTE OF PRACTICAL KNOWLEDGE 
Ed w York 25 


wae 


Tee Dept PS ii 


2024 Logan Blvd. Chieaze 47, MH, 


Become a Doctor of PSYCHOLOGY 


Win the depres of PD, Teach he acet of contentment, happines 

T'worrieas Rixperience the revelation of truth: Chartered 

vieidual help We Faee LeGe OF 
TRUTH 3153-4 Clark st, 


Say You Saw 
It In Popular Science 


Locksmithing 


AND KEY MAK 
Now Made Easy! 


SEED \ Sg aa, 


LENSES and PRISMS 


NOW! MAKE YOUR 
OWN BINOCULARS! 
Complete Set of LENSES 
‘ond PRISMS from 
Navy's 7x50 Modi 


Save up to $150.00! 


aot 
BER & athe 
Berra i 


Ese contract a Monoraiar’ 
Saactiy one halt quan 
Se"furnished. All Lenn in excellent’ con~ 
Gition. Lenses are cemented and have the new low rellection 
Coating. “Complete directions included for either 
project. 

Stock #5102-N Binocular Set of Lenses 
Pat 


$25.00 Postpaid 
BWonocular Set of Lenses 
$12.50 Postpaid 
CARRYING CASE WITH STRAPS FOR 7x50 
Modern synthetic rubber construction—brand new—w F 


Complete with Tripods «10 power. New, In perfect ope 
{ng condition. A Binocular’ type instrument Govt. cost approx: 


00 Postpaid 
Build your 
ie eld of view. 
‘$7.20 Postal 
powers from 1 
to 10. Various 


Achromatic Lens for projecting. plus a Condens 
Biece of Heat Absorbing Glass with directions 
Stock’ =4035. 


AIR FORCES GUN SIGHT 


With Polarizing Variable Density Attachment 


Cun be used as Slide Viewer, 
or take It apart and you cat 
fet Polarising variable Dens 
Concave. "Mirror. Reflector 
Pinte. Metal "Reticle, Wine 
Gow. Lamp Housing. Ring 
find Bead. Sight. The Polar 
fring” attachment nione la 
Storth mans times the price 
of entire unit Consists of 2 
Polarising Filters mounted 
‘ith small handle which ro- 
tates ‘one around the other 
tay” be used in Photography 
Research. Experiments, Ri 


Mangia 


Light Dimmer, ete. 
Stock #908.N $5.00 Postpaid 
Same Unit Without 


BOMBER SIGHTING STATION—A double ond Periscope Type 

Instrument of highest precision. 6 ft. tall. shipping wt. 360 

‘Orig, cost $6850. ‘Consists of numerous Lenses, Prisms, 

‘Motors, ‘Metal Parts and Elecirical Gadkets, 

$50 F.0.8.. Oklahoma 

Achmomaric TELESCOPE OBJECTIVE LEWSES—Cemented 
inches. Sight seconds, 

‘$3.50 Postpaid 

fons: 2°" wide. finely 


Ts 


TANK PRISMS—90.45.45 deg.. 5: 
Zround and polished 


Stock =3004-N Silvered Prism (new & perfect) $2.00 Postpaid 
$2.00 Postpaid 


‘Steck =3005-N Plain Prism (new & perfect) 


We have literally 
tole et bergain 
Satisfaction Guarant Order by Stock No. 


EDMUND SALVAGE co. 


©. AUDUBON, NEW JERSEY 
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SPARE TIME HOME TRAINING 


PREPARES YOU FOR BIG PAY 


Feel 
BETTER YOUNGER 


Commander 


Appear 
SLIMMER 


with 
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DOU Eien eee 


SUPPLIES 


RNIA SCHOOL OF SCREEN PROCESS: 
Dept P16 2710 So. Spoulding Avene, Lox Angeles 16, Calilornia 


FR E BOOKS 


{5.00 boots of ait pubis tit ° 
T 


Catalog of 320, pan 


Books. 
THE BOOK SUPPLY COMPANY, DEPT. 144 
564-566 West Monroe St. ‘Chicago 6, Ml. 


BIG MONEY PLASTICS 


FOR YOU IN 


BERTON PLASTICS) INC. 
19. W. 2ist St, N. ¥.10, N.Y. 


WANT a permanent business pro- 

fesaion of Your own? Learn to make 

and at arch support poe 

jen und women in thie profession 

run as high as $50 to $100 weekly. Not ‘ehirop- 
ody—“easy. terms for home training no further apt 


eeded. no koods to buy, no agency. Write for free boo) 


STEPHENSON METHOD 6211 Back Bay 


Boston, Mass. 


Say You Saw 
It In Popular Science 


Tightens 
FAISE TEETH & 


or NO COST 


discovery makes loose 
src orer and comforter monthe—almort ike 


wing your own teeth again. For uppereand lowers. 


GUM GRIPPER, 
127 N.Dearborn St, Dept. 72-4,Chicago2, Ill. 


| Could you get 
|| a better job 
Sons Tennis, | With 


ENGINEERING with a Machinery or Electronics Satan 

With a Machinery or Eieetronics Mater 

Write for booklet, “Career Building.” BETTER 
MILWAUKEE Eee 


Giant of ENGINEERING: HEARING?” FF = 


P. 8, 1146 North Broadway and E. State Mitwastee, Wi. @ Do you dread those important mee 
ld help your business progress? Do you some- 


PRINTING PAYS BIG} css. 


take your future secure. Propere ter = bighty veld B | P y ou back in your fb 
Atleast find out how modern 
‘Write for Wester Electric's two free booklets 
that discuss hearing troubles and hearing cor- 
rection. They" ten with the authorita 


PRACTICAL 
TECHNICAL 
TRAINING 
Specialize in Electronics, Rad 


WHY JOB WORRY ? 
LEARN ELECTROPLATING 


Please send me ye 
gation, of course, 


AMAZING MYSTERY 
i tpareeliadt 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
For Pleasure and 


Your Oun Little Theatre 
2p fh Matt mouse ¢ 
VIEWER end 
Mat file Sti 


Foolproof lo 
Co ritane sem st A soreuak Gort BET FOR Ona HHS WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicage 26, Dest. x-6 I 

[| Gentlemen: Sead Free Sane and Detale tor I 
[ xe 
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save time—save money 


look for 


"A Don’t Envy The Plumber 
BE ONE! == 


Above all the TOP WAGE craftsmen 
stands the PLUMBER. 


SAL PLUMBING SCHOOL 
Holmes Street Kansas City, Mo. 


Making your next 
show exciting! 
THRILL your au- 
dience at your next | 


8—16mm screening 
with breath snatching BULLFIGHTS-life and limb 
feats of MOVIE STUNT ME! SAVAGE BEASTS 
in action, Also... HOLLYWOOD'S most beau- | 
teous daughters in Glamourous Subjects. Send only 
10c for sample film and special lists to Exciting 
Films, 1071 Et Centro $1, 0s 12, Hollywood, 
California. 


fa better Job with more pay and 


ill Train You EET 
Pamir ent working conditions, Get into 


Until You Get « 
00D PAY JOB 
Aad 10 fais alt 
WORKING 
TOOLS 


- PHOTO 


Euanoe 


Dept. 5. Lone tland City 3, New York Gi 


“The Book They're Talking About“ 


Contains over 350 illustrations, charts and notes 


ART ANATOMY 
OF THE HUMAN FIGURE 


For the amateur and professional artist and sculptor. Giving detailed QNLY 
ly of every part of the bo 


MALE AND ‘FEMALE, POSED AND IN ACTION $yoo 


(Sent in plain wrapper.) Canada send 8 
MAJOR BOOK CO., Dept. 54-A, 241 East Broadway, New York 2, N. Y. 


COMPRESSED AIR INSTANTLY, Anywhere! 


iments, and ail equipment w 
Write’ today 'for vital facts and: FIRE 
Book 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. $11, BUFFALO, N.Y. 


‘The family that plays together, stays together! Make 
pals of your children this enjoyable music- 


wil 


"Two books every member of the family 
enjoy reading, with information, sug- 
gestions, pictures and ideas to stir the 
imagination of every parent, of every fun- 
loving boy and girl! “Music, The Emotional 
Outlet for Youth" will be helpful to all 
arents of growing children. “Fun and 
opularity Through Music" will thrill and 
inspire all who are interested in having fun, 
making friends, and winning popularity and 
honors. Get your FREE copies today from 
your friendly Conn dealer, or write Conn 
direct. No obligation. Mail coupon today! 
CONN BAND INSTRUMENT DIVISION 


Se 

CONN BAND INSTRUMENT DIVISION 

C. G. Conn Lid., 1132 Conn Bidg., Elkbart, Ind, 

Please send FREE copy of book checked below. 
(sas, The Emotional Outlet for Youth 
(Fan end Popularity Through Susie™ 


ee 
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PA. SURE IS 
GENTLE TO My 
TONGUE —NO 


means Pipe Appeal_ OTHER TOBACCO 


Women love the looks of a pipe in a man's 
mouth. They call it “impressive smooth.” 
Like crisp linen, fine leather, good tweeds, a 
pipe is smart, manly, and...s0 comfortable! 


means Prince Albert 


e Insure your PIP 


APPEAL by loading that pipe with 
ts fine fragrance makes your pi 
s good to her as it looks. And your tongue will 
“thanks!” for P.A.’s wonderful mildness. The real flavor 
of fine tobacco—and so gentle to your tongue. 


P.A. is swell for roll-your-owns too. Crimp cut 
clings to the paper...rolls quick, easy, and firm. 


POPULAR 
SCIENCE 


POPULAR | 
SCIENCE | nov. 
MONTHLY 1946 


DO 


A high moment in the Hayden Pla "3 sky drama (page 132) comes 
‘when the moon is shown growing ever larger as it nears the earth preparatory 
to exploding and sending man into oblivion. The Hayden show realistically 
foresees five ways in which celestial forces could destroy the earth. 
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'N_ DETROIT this month automobiles 

shrouded in muslin mystery were burn- 
ing rubber on corrugated test tracks. For the 
American family that has been whetting its 
appetite for a new car for five straight years, 
this was an occasion—the machines being 
tested were the first crop of real postwar 
models ‘i 

It was an occasion, too, for an automotive 
industry traditionally timid toward change. 
For the new models revealed growing recog- 
nition that the designer's job was more and 
more a matter of packaging people in 
motion. If millions of potential buyers could 
not yet see the exact curvature of the cowls, 
they could make a pretty shrewd guess—in 
the absence of an automobile show for the 
first time in a peace as to what the 
new cars would look , inside and out. 


ime yea 


How New Cars Packages 
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They aren't dream cars made of plastic, 
but they have changed fundamentally—and 
for the better. Stylists are gradually aban- 
doning the whip-socket philosophy of creat- 
ing mechanical buggies and adding seats as 
an afterthought. 

‘What they are doing is to give more el- 
bow, leg and head room to human beings 
within an automotive framework of inelastic 
dimensions, And they are doing it without 
compromising performance, appearance or 
safety. The results are a fresh lesson in the 
utilization of space. 

The new Fords are a case in point. They 
may well lead their price class in roominess 
when the 1947 models come on the market 

The Ford sedan casts an oblong “shadow” 
covering 115 square feet. But less than a 
third of that area can be used for the pas- 


First true postwar models 
provide more room sengers. Th 
in better-designed bodies. ())...1) iio 


of it is occupied by the 
rt of the transmission, 


pers, luggage compart 


the stylists call “a bushel 
uk” behind the instrument 


By DI NCIS aeaal 
Cars | 1 third dimension—height. The 
F sures 67 inches from the ground to 
the highest point on top. That's a lot of 
1 sidering the fact that a person 
loses height b re length of his thighbone 
wh he sits n. Fitting in the passengers 
But the stylist runs squarely into. that 
) bk lastic dimensions. A car must 


~~ 


clearance of eight to nine inches 
g on the transmission won't 


ed roads or angular-s 


nd on the frame must go seats, and into the 


and springs for passengers 


the car must have thickness 
1 insulation and padding 
must be protected when 
on rough roads. Seats can 
relation to the top of 
will knock his hat off 
Noy 


reas GT 


= 
as ( a 


wughed out in clay, is in the 
that divides model into one-inch 
squares for transfer of mecsurements to drawings. 


whenever he climbs in or out of the car. 

If the stylist could draw a line under his 
problems at this point and tote them up, 
he would be happy. He can’t. He also has 
to consider dimensions that are largely 
theoretical. 

Passengers must have headroom. A six- 
foot man weighing 200 pounds will depress 
the springs of the seat, three inches, 


providing adequate clearance for his head. 
But a skinny six-footer will depress the 
That reduces his 


springs only two inches, 
clearance 


Wood "seating bucks""—full-size models—ore fitted 
“with hardware for testing, This 1947 Ford door 
contains @ novelty that is in plain sight—but you 


Full-size clay model in large scaling bridge. Fender 
‘ond deck ore painted out to hide 1947 designs, pre- 
pored under direction of E. T. Gregorie, Ford stylist. 


will depress the springs just enough to put 
herself at the right height behind the wheel 
for a proper line of sight over the bonnet 
of the car. But a five-foot woman uncom- 
monly well-padded will sink down until she 
barely can see through the bottom of the 
windshield. 

So the stylists compromise. They assume 
that a heavy person is a tall one, a light per- 
son a short one, Automotivewise, a dumpy 
passenger is just one of nature's unfortunates. 

Faced with packaging the passengers in 
space that makes a Pullman compartment 
look like Grand Central Station, the stylists 


Feminine feet measure the four-inch span between 
experimental wood-faced broke pedal and acceler~ 
tor. Girls test the controls ond appointments of 
new models; men are too busy to do it. 
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Only the wheels are real on this 1942 Mercury. The 
rest is clay modeled on @ wooden frome and 
pointed for full effect. Chrome" foil, 


hit on an average legroom in both the front 
and the rear seats. That's fine until a six- 
footer behind the wheel shoves his adjust- 
able as far back as he can get it. Then 
a six-footer in the rear seat doesn’t have room 
to stretch his legs 

Nonetheless, next year’s cars will be bigger 
and roomier without lengthening the whe 
base. The stylists do that by increasing the 
n the front and rear. Whe 
at one time the snout of the engine was at 
the median line of the front wheels, today 
most engines rest immediately over the axle, 
The baggage and spare-wheel compartment 


Rear are getting wider os « 4 
shifted cheod of rear wheel 
width of car, This mocku) 
ample leg 


wit of being 

ollowing use of full 

of © rear seat shows 
indows. 


ling up, full-scale blackboard drawings 
must be transposed to engineering 
Later, dies for stompings ore made. 


extends far beyond the rear axle. The addi- 
room increases the length of the pas- 
1 space. 

At the same time, bodies are widening 
and with them the seats, The stylists achieve 
that by absorbing most, or all, of the fenders 
into the body. The ‘exterior result is a 
squaring-off of the car’s lines and more room. 
But it could not have been accomplished in 
the rear seat against the encroachment of the 
wheel housings unless something else. had 
been combined with it. 

Up front, the engine, clutch assembly 
and transmission housing used to be shut 


Three average: 
side by side in the 
blanked out the instrument panel, @ company 
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forward, and the separating partitions bulge 
inward to accommodate the machinery. 
This bulge is the hump that separates the 
accelerator pedal and the footroom on the 
right-hand side. 

By thus robbing the room formerly al- 
lotted to the car's machinery, designers can 
move both the front and rear seats farther 
forward. As a happy by-product, the rear- 
seat passengers enjoy a smoother ride be- 
cause they are cradled between the front 
and rear springs rather than being seated 
almost directly above the spring. 

In reshuffling the entrails of the automo- 
bile, the stylists have been beset by the prob- 
lem of lowering height. departments 
keep demanding lower silhoucttes. The ma- 
chinery has to go somewhere as the roof 
comes down and the floor goes down with it. 
So, in many cars, a tunnel, or ridge, to house 
the propeller shaft leading to the differential 
has to be built into the floor. 


Pillars Are Shrinking 


Safety is another thing the designer has 
to consider in packaging his passengers. The 
pillars holding up the front of the roof must 
be strong enough to resist the impact if the 
automobile overturns, and yet narrow 
enough to eliminate blind spots. Pillars will 
be smaller next year, In some experimental 
cars they have disappeared altogether. 
Curved windshields are stressed to act as 
supports for the roof, 
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The windshield must be deep enough for 
a driver to see an overhead traffic light and 
yet shallow enough to retain the car's aes- 
thetic appeal. The hood must be high 
enough for style and yet low enough for a 
person to see the road a few feet in front of 
his bumper. The rear window must flow into 
the rakish lines of roof and cowl, and yet 
be set at an angle to permit a clear rear view 
with the mirror. 


Comfort vs. Chrome 


It has taken the automobile industry a long 
time to come around to a consideration of 
the passenger. For years looks were every- 
thing. Chrome sold better than comfort. 
The stylists did some cheating. They hid 
the discrepancy in width between the lip 
of the back-seat cushion and the backrest by 
installing wedge-shaped armrests, tapered 
from front to rear. 

They exaggerated the “jackknife” in the 
seats—the degree of slope from the front of 
the cushion to the backrest, This provided 
additional headroom and permitted shrink- 
ing the over-all height of the car, but it also 
imposed an uncomfortable amount of the 
passenger's weight on his legs. 

Designing that did not consider the pack- 
aging of passengers led to mistakes. One 
manufacturer tilted his windshield an extra 
two degrees for looks and received thou- 
sands of protests—at that angle it was a per- 
fect mirror for the lighted dials-on the instru- 
ment panel, Another put the front-seat ash 
trays at the ends of the instrument panel and 


‘are lower, but extra-large wheels will be avail- 
} for high-center reads. Other trends: larger 


spewed ashes over the passengers when the 
forward ventilation wings were opened. 

The Marmons and Auburns of the late 
1920s had high cowls that were a delight 
to the eye but a pain in the neck to a man 
trying to see out, For years some cowl venti- 
lators didn’t ventilate because designers 
didn’t understand the principles of air How. 
It took more years to put flush-type controls 
on the instrument panel so a person wouldn't 
ram his head into a projection in a sudden 
stop. They still haven't done anything really 
constructive about reducing the glare of an 
oncoming car's headlights. 


Inexpensive Innovation 


The industry worries over minor innova- 
tions. An engineer for one of the major 
companies approached Detroit's unredeemed 
heretic, William B. Stout, the other day to 
ask about an electric push-button door 
opener that he had put on an experimental 


car, 

“What did the research on that thing cost 
you?” asked Stout's visitor, Stout tried to 
keep a straight face. 

“You know those buzzer locks they put on 
apartment-house doors that are opened by 
pressing a button?” he asked. “You can get 
one like the one on my car at any hardware 
store. It'll cost you 75 cents.” 

Some of Detroit’s independent stylists in- 
sist that the plague of the industry has been 
a deliberate lack of imagination—that auto- 
mobiles would be built differently if it 
weren't for the twin deterrents of inertia 


facturing are vital 
ess where no mis- 


The styling process is fixed, Rough 
sketches are made of proposed models. One- 
Je drawings are made to check 

ions and proportions, Then an ap- 
mored drawing is made from which a wood- 
working department makes a quarter-size 
wood frame. Sculptors cover the frame with 
clay and establish the contours. When the 
model is painted it looks as real as a parked 
car. 

The routine is repeated in a full-scale 
model. Final changes are made in the con- 
tours and then offsets are taken to be trans- 
posed back onto an original full-size draw- 
ing. After new drawings are made they are 
ready for the engineering divisions, which 
tool up for production. 

Planning for the Passenger 

Critics of the system say the process ought 
to start with the passenger seats. Robert E. 
Bingman, one of the independent stylists, 
recalls wryly that it took him three years to 
argue one of the major manufacturers into 
dropping an armrest low enough for com- 
fort. 


Stout has built a frameless car that has 
a top three inches lower than a Chevrolet’s 
and more ground clearance, and yet has 
five inches more headroom. (PSM, July ’46, 
p. 84.) Its “shadow” is exactly that of a 
Ford, but it contains a third more passenger 
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space. Stout achieved this by switching his 
engine to the rear, robbing his luggage com- 
partment of space and completely absorb- 
ing the fenders in the body. 

Stout always has been in 
advance of his time. It seems 
inevitable that the rear engine 
presently will become stand- 
ard in the industry, Pancake 
engines may speed the change. 

‘The rugged individualists 
in design meke out a good 
case for themselves. But so 
do the conservatives. 

They say that if the manu- 
facturers departed from what 
is known nebulously as the 
“trend,” they might lose their 
shirts. In Detroit the Chrysler 
Airflow which appeared in 
1934 is still referred to with 
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THE COVER: Under a scaling 
bridge, final toue 


kus 


model. Painting 


shudders as a horrible example of departing 
from the trend, notwithstanding the fact that 
the new (and successful) Studebaker uses 
the same principles. 
But the industr 
is changing. For a major por- 
tion of the buying public, 
that means the attitude of 
the bigger manufacturers is 
changing. And give the small, 
less inhibited companies 
credit. They help nudge the 
industry along, 
Behind the locked doors 
of every company’s styling 
section are designs of yester- 
year that never saw the light 
of day, They were ahead of 
the trend. Some of them are 
being dusted off now by styl- 
ists looking toward 1948, 


Ray Pioch. 


WHAT DO YOU WANT IN YOUR NEW CAR? 


HERE is your chance to express your preferences in styling and design. First, 
read the foregoing article to understand the limitations under which the de- 
below, sign, and mail to: 


CUT HERE 


‘What do you like best about the 
present cor? 


What do you dislike most about the design of 
your present car? 


Do you want wider sects? YeSoomue Ni 
Do you want more shoulder room? Yes 
Nove HOQdP00M? YS. cnne NOvnnn Legroom? 
Yes. No 
Would you pay extra for polarized headlights 
ond windshields that reduce the glare of oncom- 
ing headlights? Yes. 
Do you want mo 
. No. 
‘ould you like windshield and windows bigger 
to afford more vision? Yes. NOnnme 
Is the instrument and control grouping on cur- 
rent cars satisfactory? Yes....... No. 
Would you favor putting the engine in the rear 
if it Gove more seat room? Yes. on. NO ne 
Do you want a greater over-oll height 
C077 Ye enn NOnnnn A lower over-all 
Ye Sco Ne 
Do you regord the rear seat in @ sedan only os 


Ye 


‘Are current car speeds fost enough to satisfy 
YOU? Yes..un. NO. 
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. Then check questionnair 


Would you favor eliminating the posts suppor! 
ing the top in front ot the expense of some siruc- 
tural strength? Yes... No. 

Would you favor a driver's seat that was adjust- 
ble up and down? Yes. NOwnne 

Do you hove difficulty in parking and backing 
cars of current design? Yes. NOs I you 
have onswared “Yes,” is this because of bod 
DBilitY. vung 100 MUCH OVETRANG. nny OF 100 Great 
turning radius, 

Do you favor more ornamentation (chrome radi- 
ator grills, etc.) ond less accent on seating ar- 
rangements? Yes....... NO. 

Would you favor sofety belts, like those in 
plones, as stondard equipment? Yes... NOvnuve 

Would you want washable, interchangeable 
summer and winter upholstery that zipped on to 
the seats? Yes... No. 

Would you pay extra for hydraulically or elec- 
trically operoted windows? Yes....... No 

Would you buy © cor with a much shorter 
wheelbase, such os some European models, if it 
were less comfortable? Yes....... No... 

How many years have you been driving?. 

‘What moke of cor do you own?. " 
Its type. Yeor of monufacture. 
How many miles has it been driven?.... 


Your name... 


Street address... 


city 


oe | | 
TYING A BRIDGE DOWN 


New York's graceful White- 
stone suspension bridge is be- 
ing reinforced again to re 
duce its swaying. The span is 
shown at the right before the 
heavy steel girders were riv 
eted to both sides of the 
widened roadway from tower 
to tower, as shown in the il 
lustration above, at right. 
Workmen above are pictured 
during the trussing job. Work 
is to be completed this fall 
but a new paint job may have 
to wait for spring 
winds make work on the 
ridge too dangerous. 


N WINDY days and during periods of 

heavy traffic, Whitestone suspension 
bridge, which links New York City’s Bronx 
and Queens, began to reveal a sway with a 
rise and fall of as much as 14 inches shortly 
after it was finished in 1939. The bridge, 
nevertheless, was pronounced safe. One 
month after the Tacoma Narrows bridge, a 
lapsed into Puget Sound 
ona windy day in 1940, however, steel cable 
stays were installed on Whitestone’s towers 


to stiffen the span. Originally the bridge 
was built to carry two lanes of traffic each 
way. But soon the roadway was found to be 
inadequate. Now the pedestrian walks have 
been eliminated and two more traffic lanes 
opened up. The added load, however, 
again accentuated the oscillation, and the 
new network of reinforeing girders was or- 
dered. The 2,300-foot bridge was chosen by 
the American Institute of Steel Construction 
as the most beautiful finished in 1939, 
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gloss bird just drinks and drinks and 
+ thing 
shows division of head ond body ji 
ments connected only by glass tub 
with liquid methyl chloride. 
Drinking Bird" on his spi 
into water. Capillary action wets enti 


3. When 


ird has tipped all the way ove 


methyl chlori 


runs back into 
bird's thoroughly sooked head out of water. The 
bird drinks whisky faster than water, since alcohol 
evaporates more quickly. 
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2. Methyl chi. 
tube to head has cond. 
of evaporation of moisture 
Condensation lowers vapor 


vopor that hed riser 


lower compartm 
into head ond beak. 


to toil hos brought the 


4. Flow of liquid 
ht. 


p on os lon 
the. class. chi fam Harned 'onstne, bid speeds 
waporation—and drinking. The same principle will 
be used in o clock and a toy motor boat. 


OES more mineral wealth lie hidden in 
the rugged wilderness of northern 
Canada? Using a Bell helicopter and a mag- 
netic detector, Hans Lundberg is finding 
out. In two hours, one of his best surve 
covered ground it had taken 180 days to 
go over on foot 
Lundberg uses his own invention, a “mag- 
netometer,” similar in principle to the U.S. 
Navy's Magnetic Airborne Detection (PSM, 
Aug. “46, p. 128). Magnetic sources in the 
earth are registered on an electronic recorder 
as the helicopter flies along a previously 
plotted course. Wh is indicated, a 
white marker is dropped and rock samples 
are later collected there. Normally, an area 
two miles square is covered in a single survey. 
The helicopter can land on muskeg, water, 
ice and snow. With floats (as above) it can 
drop safely on one-eighth-inch ice. This 
winter Lundberg will put skis on it for 
work in northern Ontario. 


no 


new methods to help mon 


this and the 
how experts ore let 

save their legs in exploring the wil- 
ineral wealth, mapping 
easily, 


derness for 
soil oreas quickly on 
prospecting for oil under 1 


n helicopter's nose includes (top to bot- 
tom) pickup, recorder, “distributor and amplifier. 
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NEW WAYS 
of FINDING 
THINGS 


Upper right: District conservation expert filling 
in soil and slope data on on aerial map after 
studying the area on the ground. Above: After 
the various types of soil have been noted and their 
areas outlined, the vari ‘are cut opart 
along the outlines lik i ach 
or group of pi 


Mt of the map of 
's known. The re 
piece of land being measured. 


OW much of what kind of land, whet 

A That's the question the Soil Conserva- 

on Service must answer in laying out farm 
conservation plans. Once that meant labori- 
ous measurement with tape and transit, fol- 
lowed by equally lengthy mathematical 
computations. Now, in the Milwaukee 
office of the Soil Conservation Service, the 
job is done with an aerial camera and a pair 
of scales. And it is handled in a fraction of 
the time and labor formerly required. 

‘Aerial maps of many farm regions, each 
covering two and one-half square miles on a 
scale of four inches to the mile, already exist. 
When farmers organize a Soil Conserva- 
tion District, an expert goes over it on foot, 
noting on the air picture the various kinds of 
soil, amount of erosion and degree of slope. 
Then he outlines on the map the area cov- 
ered by each condition. 

Here comes the tricky part. Instead of 
the time-consuming job of figuring the 
acreage of each of these irregular pieces, the 
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Surveying 
with Scales 
| 


ESS 
STS eee 


whole section sheet is weighed on a delicate 
balance and its total area measured by 
lations based on its circumference. 
outlined segment is then cut out and put 
the others of its type, and the indi- 
vidual groups are weighed. The area of 
each soil condition can now be figured by a 
simple ratio: The area of the type will be to 
the area of the whole as the weight of the 
various pieces of map showing this type is 
to the weight of the whole map. The area 
of any individual segment can of course be 
found by weighing it separately. 

Soil Conservation experts consider the 
weight method not only quicker but more 
accurate. The allowance for error does 
not exceed one-half of one percent. 


S THERE oil under the sea? American 

geologists are determined to find out. 
Using the latest diving techniques and radar, 
Standard Oil Company of New Jersey tech- 
nicians are now exploring the ocean's bed. 

Scene of this submarine prospecting is a 
2,000-square-mile area in the northwestern 
Bahamas, out in the Atlantic opposite the 
end of Florida. Gravity meters are used to 
study the rocks underlying the sea to deter- 
mine whether they are an oil-bearing type. 
The meters, together with an operator, are 
lowered to the ocean floor in a two-ton div- 
ing chamber. The depth in most places is 
less than 20 feet. 

The prospecting crew of 20 men live 
afloat for six weeks on their radar-equipped 
ship, then return to their West End Island 
base to rest and go over their data. When 
they are at sea, radar allows them to plot 
their position accurately. If they find signs 
of oil, overwater rigs for drilling tests 
will be erected. 


NEW WA’ 
of FINDI 
THING! 


At top: Radar targets like this enable the und| 
sea prospectors to plot + ion accurate 
Hion of the targets is known, and when th 
ore picked up on the radar screen of the seat 
vessel their bearings provide a fi 

Above: The 1!2-foot Stanba, veteran of th 
submarine patrol, is now the prospecting 
two-ton diving chamber is hoisted up at the sh 

Left: Looking down into the diving chamber af 
2 trip to the bottom. The gravity meter beside 
operator determines the type of rock under 


sea by measuring variations in the pull of aA 


Below: In especially shallow areas the pros 
use this shollow-droft cirboat. With an airpl 
motor and rudder, it can operate in less than 
inches of water. 
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al Aircraft 
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EDUCATION-SCIENCE’ 
fom EXHIBITS : ils CO) 
1. SPECIAL Pete sii 
EVENTS (> ENGINES AND/®" 

AREA . " ACCESSORIES) ; 4 

sat 


AIR TRANSPORT, OPERATORS AND 
MANUFAGTURERS; INTERNATIONAL BAZAAR 
% . 


NAVY-MARINE 


ao. CORPS "AREA: 


The: show, ‘staged ‘by the aviation industry and 
leading cir organizations, will be in the giant 
Fisher aircraft assembly plant. Identifying Jetters 
on floor plan refer te illustrations on opposite poge. 


ARMY AREA 


Current from electro-cello is divided into 
three frequency groups: 40-300, 300-3,000, 
14,000 cycles. A separate loud- 
turns each group into sound, 


Electric Cello Needs No Sound Box 


Trvy crystals replace the traditional wooden sound 
box in a new electrical cello, A musician plays it in the 
usual way, but produces more sound with less effort— 
and over a wider tone range. 

The vibration of the strings distorts crystals attached 
beneath. As these alternately expand and contract they 
produce a variable voltage current. Amplified, this is 
transformed into sound by loudspeakers. 

The new instrument was invented by Dr. Hugo 
Ts California Institute of Technology seismologist. 


fe says that both cellos and seismographs deal’ with 
ibrations—one type fast, the other slow. 


Fifteen-Pound Piano Fits Into Suitcase 


‘Tue suitcase piano, shown at right with inventor 
Harold B. Rhodes, has only 150 parts and weighs but 15 
pounds. Designed to be taken to the bedside of wound- 
ed veterans to encourage them to exercise injured 
muscles by playing, it is now in civilian production. 

Aluminum replaces wood, the three-octave keyboard 
is plastic and the one-piece lid is molded Fiberglas. The 
hammers, shown below, strike special alloy rods, below 
right, instead of the usual strings. The rods never get 
out of tune. The price will be about $75. 

Ex-GI Rhodes made his first model with scrap from 
a B-17. He also developed a short-cut method, dis- 
regarding scales and exercises, to teach convalescent 
soldiers to play tunes in three weeks. 
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Quarter-mile-long electric motor 
cuts take-off run 85 percent. 


By GEORGE H. WALTZ, JR. 


soon be 


RIC 
launching 


lingshots’ 


may 
liners 


passenger sky 
from postage-stamp airfields and roof-top 
city airports. Two such devices at naval 
airports can now get airplanes as large 
B-17s and B-24s into the air in a few secor 
with take-off runs of less than 500 feet. And 
they do it so smoothly that passengers zoom 
to 120 m.p.h. in that distance with no more 
discomfort than if they were home in bed 
with their feet in the air! 

The “electropult,” as the new 
catapult has been dubbed by the Westi 
Electric Corporation, wh 
oped it for the Navy, is a flat el 


electric 


house 


At left, Navy mechan, 
bridle a fighter to th 
shuttle car that w 
lounch the plone. Tt 
hold-down unit is bein 
attached at rear. Thi 
will break when plan 
takes off. Below, trac 
on which car travels, 


oa by Weatinghouno 


mor 


than a quarter of a mile long. Instead 
of rotating, the motor’s moving  part—an| 
airplane launching car—streaks down a 
tracklike runway (the flat motor’s stationar 
part) to boost a plane into the air in le 
than a sixth of its normal take-off run, 
When a plane is to be launched it i 
hitched to the motor’s launching car with j« 


conventional catapult bridle, and restrainéd 
from moving forward until the proper mo- 
ment by a standard hold-back and release 


cable. Both are regulation used in all 
types of catapult launchings. When the 
plane’s engines have been brought np, to 


of electric current 
t motor. The initial forward 
thrust of the launching car 


their full po 
1 to the fl 


er, a surg 


romotive 


“s Bo 


work 
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of the shuttle car, ‘The ‘rows of 
i the current. The: gril 
al val Re eliretels 


Sass: 
brushes outside the wheels ore the insula 
lectors that 
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This 1,100-hp. Pratt & Whitney aircraft engine is 
inal power source, driving the DC 


tor ot 


the right. The propeller is onl 
im the oir that keeps the engine 


the ori 
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The DC motor, foreground, is linked to the huge 
AC generator in the background. Out of sight 
slong the same shaft is a 24-ton steel flywheel. 


tunnel runs from the underground generator 
room to beneath the track. Bus bars along left wall 
carry power to track; below them are control cables. 


breaks the hold-back device, and the plane, 
under the power of its own engines plus the 
acceleration of the electropult, starts its 
high-speed take-off run. Seaplanes are 
mounted directly on the car; landplanes and 
amphibians roll on their own wheels and are 


towed by the car. When flying speed is 
reached, the launching car automatically 
slows down, the catapult bridle drops off, 
and the plane takes to the air. 

Electrically, the electropult is a 440-foot- 
diameter induction motor turned inside out, 
opened up, and flattened out. The motor’s 
secondary core and squirrel-cage windings 
form the flat 1,382-foot tracklike runway 
mounted in a concrete trench flush with the 
ground. The moving shuttle car conta 
the motor's primary core and windings. As 
in all induction motors, power fed into the 
car's primary windings induces a current 
in the track's core and windings and devel- 
Nov 
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ops the necessary electromotive force to 
‘drive the car forward. 

The 12-by-3%-foot launching turtle rides 
on 18 wheels that roll on two sets of double 
Te (upper rails prevent the car from 

ifting) concealed beneath the runway. 
one shoes pick up the current for the 
primary windings from copper collector 
rails that are also under the runway. 

The track, made up of 76 sections, each 
a little more than 18 feet long, is divided in- 
to two main parts. The first 1,000 feet of 
track is designed to provide acceleration. 
In this portion, the electrical resistance of 
the secondary’ windings is progressively 
decreased. This makes the car (primary) 
go progressively faster as it moves down the 
track. The remaining 382 feet, designed for 
slowing the car down after take-off, has high- 
resistance windings. The car is braked 
electrically by reversing the power connec- 
tions to its primary windings. This develops 
a driving force in the opposite direction. 
When the car has slowed down, direct cur- 
rent fed to the windings brings it to a 
stop. The entire braking system is operated 
automatically by electric relays mounted at 
intervals along the track. 

The designer of the electropult’s track 
ran into mechanical as well as electrical 
problems. A metal structure 1,382 feet long 
is sensitive to the weather; it expands and 
contracts like the mercury in a thermometer. 
Such temperament was allowed for by 
anchoring the track only at its center, and 
permitting the ends to slide in or out on 
supporting beams. During the course of a 
normal day, the track expands and contracts 
as much as four inches at each end. Varia- 
tions in the level of the track are compen- 
sated for by adjusting screw jacks under the 
supporting beams. 

Because of the tremendous power needed 
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APPLYING THE PRINCIPLE 
OF AN INDUCTION MOTOR 
TO HORIZONTAL PROPULSION 


during a launching, a unique underground 
power unit had to be devised. The chain of 
events is reminiscent of some of Rube 
Goldberg's ideas. A 1,100-horsepower radial, 


air-cooled aircraft engine is the prime 
mover and drives a direct-current generator 
that is wired to a direct-current motor. This 
motor, in turn, drives an alternating-current 
generator anda 24-ton steel flywheel. The 
heavy flywheel provides a means of storing 
potential energy. In operation, power devel- 
oped by the engine-generator unit is used 
to bring the flywheel unit up to its full speed 
of 1,700 r.p.m. This takes about seven min- 
utes. When the launching signal is given, the 
energy stored in the spinning flywheel is 
used to drive the alternating-current genera- 
tor and supply the burst of electric power 
needed to send the launching car speeding 
down the track, Such a flywheel-power 
arrangement makes it possible to get the 
12,000 kilowatts of electrical power (ap- 
proximately 15,000 horsepower) needed 
during the few seconds of a launching from 
a single 1,100 horsepower gasoline engine. 

Four skilled technicians are needed to 
put the electropult through its paces. Two 
men are located above ground to observe 
the launching and to operate emergency 
switches in case something goes wrong. One, 
the launching officer, is at the head of the 
runway and the second is stationed at the 
halfway mark. The other two are in the 
underground power station—one to operate 
the aircraft-engine controls and the other 
the switches for the electrical system. It is 
the man at the main electrical panel who 
actually throws the switch to send the plane 
on its way when he receives the signal from 
the launching officer at the runway. He 
also calculates the actual point of take-off 
for the airplane from its known weight and 
standard take-off speed, and sets up the 
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tobe sign. Run wil be 
‘of 2,000 feet usually need 
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Naval officer gi 
320 feet instea 
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electrical relay system for that particular 
take-off condition by adjusting a dial on a 
distance-selector drum. Once this has been 
done, the relays spaced along the track 
automatically reverse the power at the 
proper moment to slow the car down, free 
the plane, and then apply direct current 
to bring the car to a stop. However, if the 
automatic electrical system should by any 
chance fail, the car can be stopped with 
hand switches on the two above-ground 
control boxes along the runway. 

The launching car does not jump when 
the main switch is thrown to feed the power 
to the electropult. Instead it waits for the 
power to be built up. This takes about one 
quarter of a second. The flat motor then 
develops enough force to break the hold- 
down unit and allow the car and plane to 
start the take-off run. Hence, no great 
starting jerk is felt by pilot or passengers. 

F. Jones, the engineer who designed 


The unconventional Aristocraft, 
with a pusher propeller mounted 
on the tail, hos been onnounced 


driven via an exte 
215-hp. Franklin eng} 
The propeller can be reversed for 
iting four, 
fied controls 
ond retractable tricycle geor. 


The bridle drops to the ground on instant befor 
the P-90 jot Sghtor becomes cirborne of 116 mpch 


the equipment, sees many future possibilities 
for the Westinghouse electropult. It makes 
feasible such things as floating airports for 
refueling planes at sea; barge-type airports 


for waterfront cities; mid-city airports ele- 
vated above buildings; and the use of small 
airports by large, high-speed planes. 

Right now, he is considering the possibili- 
ties of using the electropult in reverse as a 
means of shortening an airplane's landing 
run. The system would consist of fitting the 
shuttle car with an arresting cable that could 
be engaged by the arresting hook on the 
plane. As the plane flies in over the end of 
the runway, the car would be accelerated 
to match the speed of the plane and then 
electrically slowed down after hook and 
arresting gear had become engaged. With 
such a system, landings could be made well 
within the length of the track. Any plane, 
then, that could be launched by the electro- 
pult could be landed by it. 


This sight-oleme 
te 


O AM and FM a new kind of broad- 

casting has been added—PTM, pulse 
time modulation. By transmitting eight or 
more different programs at one time on one 
frequency, it may help solve the traffic 
problem in the radio spectrum. 

PTM was developed to meet the need for 
crowding more broadcasts into the ultra- 
high-frequency range between 300 and 
8,000 megacycles. These microwaves are 
relatively immune to fading and static, but 
travel only along a line of sight, limiting 
reception to the horizon of the transmitter. 
A high building or hill blocks off the region 
behind it. Hence, microwaves should be 
broadcast from the highest point in the area. 
Since only one antenna can go there, UHF 
broadcasting is sharply restricted. 

Developed by International, Telephone 
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and Telegraph Corp. engineers to solve this 
problem, PTM is a completely different 
method of broadcasting. Instead of using 
continuous waves of varying amplitude, like 
AM, or of varying frequency, like FM, it 
chops a constant-amplitude,  constant-fre- 
quency wave into pulses. Variation in the 
spacing of these pulses modulates the signal. 

To transmit several programs on one PTM 
wave (multiplexing), the individual pulses 
are simply mixed together. Thus, for an 
eight-broadcast system, succeeding pulses 
are unrelated, but every eighth one belongs 
to the same program. The receiver 
scrambles the pulses by time-delay circ 
and the push of a button selects a pr 
The sound from the loudspeaker is inter- 
mittent, but it comes and goes so quickly— 
24,000 times a second—that it sounds con- 


un- 


gram. 


tinuous, just as interrupted images on a 
movie screen look continuous. 

An experimental PTM station in New 
York City broadcasts on 930 megacycles, 
using a stacked, square-loop antenna. This 
radiates horizontal, pancakelike beams that 
lose little power to the sky. As many as 16 
high-fidelity broadcasts are possible, and 
several hundred radiotelegraph messages 
can be handled at once. 

Since PTM uses its own unique modula- 
tion system, listeners need special receivers. 
PTM sets have two main advantages: fixed 
frequency, needing no complicated tuning 
devices, and a directional, high-gain antenna 
permanently aimed at the single sending 
station. Tonal quality and cost of the sets 
are about the same as those of a high-quality 
AM or FM receiver. 


Eventually, if crowding of the air waves 
continues to increase, eight entertainment 
programs may be broadcast by one PTM 
station. For the present, however, the diffi- 
culty of replacing millions of home radios 
makes such a use of PTM unlikely. Many 
other ‘applications are likely to come sooner. 
The Signal Corps, for which PTM was 
originally developed, uses it in field com- 
munications (PSM, January, ’46, p. 188). 
Cities could make all municipal broadcasts 
from one PTM station. Firms that telephone 
recorded music to restaurants could use a 
single PTM station to offer eight choices. 
Business and market news might go out 
over PTM, and press associations could use 
it for teletype and radiophoto services. All 
these varied types of transmission have been 
successfully demonstrated. 
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Crowd Counter. De- 
vised in Britain to prevent 
the overcrowding of sports 
arenas, an automatic gate 
checker will count entries 
wherever turnstiles are used. 
When capacity is reached, 
the counter rings an alarm 
bell. The model in the photo 
includes (left to right) 
miniature turnstiles, control 
and indicator panel with 
counting unit behind it, 
and the power supply unit. 
In its original form, the de- 
vice handles up to 33 turn- 
stiles, showing at all times 
the exact admission total. 


RDX at Work. Too 
powerful for direct use in 
blasting, the war-tried ex- 
plosive RDX has been put 
to work in the “Big Inch” 
dynamite detonating cap. 
The caps, 1% inches long, 
are not sensitive to impact, 
as is indicated by the two 
shown; a 10-pound weight 
squashed the damaged one 
without setting it off. At far 
right, a technician examines 
fused dynamite with a cap 
buried in it. 


Tilting Trailer. Eliminating the need 
for hoisting tractors and other slow-moving 
machines aboard for long hauls, the bed of 
this low-deck trailer tilts down to let the 
load come aboard under its own power. 
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When the load passes the midpoint of the 
trailer, its weight forces the bed to a hori- 
zontal position, and a metal catch holds the 
bed firmly in’ place. It is made by the 
Fruehauf Trailer Co., of Los Angeles, 


FLYING 


on the sround 


IEFORE the 92-ton Lockheed Constitu- 

tion (PSM, Oct. ’46, p. 75) first took to 
the air it had “flown” 1,000 hours—in a 
second-floor laboratory at Burbank, Calif, 

Time and again a mockup of the monster 
craft was put through every conceivable 
fiying maneuver under all possible simulated 
conditions of weather and altitude. Each 
working part and instrument was tested and 
checked, retested and rechecked. And when, 
after three years of assembly and exp 
mentation, the Navy's XR60 was finally 
poised for its sky debut, its engineers had 
a fairly reliable picture of how it would 
behave in actual flight. 

In the last two years, the earth-bound 
Constitution “took off” and “landed” 5,000 
times. Its controlling hydraulic mechanisms, 
with their 25 miles of lines, 115 pumps and 
151 AC motors, ran through 500,000 cycles 
The XRGO's brakes underwent tests at tem- 
peratures from -65 to 165 degrees F. in 
approximating conditions from polar to 
tropical. Its locks were packed in dry ice 
to determine whether they would open and 
close instantly under the most adverse con- 
ditions. Then they were shot through with 
mud and dust and sent through the same 
paces. 

The tubing, fittings and other integral 
parts of the transport’s vital one-shot lubri- 
cating system would be subjected to an 
internal pressure of 3,000 pounds in normal 


ion spent 1,000 hours 
“aloft” as a mockup 
before it first flew. 


flight. In the laboratory's bursting chamber, 
however, they were given 12,000-pound 
jolts of pressure. For double assurance, the 
system as a unit was put through many 
4,500-pound pressure tests. 

The fueling layout, too, was taken over 
all the jumps before it was installed in the 
XR60. Quantities of gasoline at various 
pressures were forced through the same 
number of bends, climbs and drops as are 
found in the prototype’s gasoline lines. On 
the Constitution, gas can be pumped from 
any tank to any engine, but pressure at the 
carburetors must always constant, 
Such pressures could only be obtained 
safely by countless trials on the mockup 

Four independent electrical circuits sup- 
ply the multitude of motors operating the 
Constitution's hydraulic system. If a circuit 


emia 


fails, another automatically picks up the 
load. These life lines had to be tried and 
retried. 


The craft’s hydraulic and electrical s 
tems have as many as three sets of alternate 
controls to take over in case one goes out. 
The 10-wheeled landing gear, for example, 
can be let down hydraulically, electrically 
or manually. Three separate hydraulic sys 
tems are available for operating the cleva- 
tors, two for the rudder and two for the 
ailerons. All these had to pass rigid inspec- 
tion in the laboratory runs. 

When they operated the mockup on its 
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85-minute laboratory runs, the pilot and co- 
pilot wre surrounded by instrument panels 
identical with those in the Constitution's 
operating cabin. To save laboratory space, 
however, this compartment faced the rear of 


LANDING GEAR 


VaRious PARTS Ate 
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the model and the pilots looked out on the 
landing gear, ailerons, rudder, elevators and 
the various hydraulic and electrical mecha- 
nisms shown in the accompanying illustration. 
For each 45 pounds of pressure needed 


ODOMETERS weGisrER cyciEs 
‘OF INDIVIDUAL MECHANISMS, 

MANUAL CONTROLS 

MOUNTED IN PLANE 

TO BE USED BY FLIGHT 

ENGINEERS IF NECESSARY 


Drawing by 8. G. SEIELSTAD 


on the controls, the pilots supplied one and 
the motor-driven pumps the other 44. All 
during the runs, every action of the mockup 
was under observation and recorded, and the 
runs simulated every phase of flight. Opening 
the throttles to warm up the engines, releas- 
ing the brakes, stecring the nose wheel down 
an imaginary runway, taking off—each step 
provided a test of one or another of the intri- 
cate mechanisms involved. Once “aloft,” the 
Janding gear went through its retraction cycle, 
controls duplicated the effect of rough or 
smooth air at various altitudes; for landing, 
flaps were pumped down, the wheels lowered 
‘once more, the brakes applied. 

The dollars, time and lives saved by those 
1,000 hours of laboratory flying can never be 
estimated accurately, but the Lockheed staff 
knew from experience that every minute of 
ground testing meant a better, safer transport 
for the Navy. 
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By WILLIAM P. VOGEL, JR. 


Fe three years, the world’s most power- 
ful atom-smasher has been secretly but 
noisily at work. It is known as the betatron, 
and its chief job is to help physicists find 
out what. makes the atomic nucleus tick. 
The betatron pours out an intense beam of 
very short X-rays, 20,000 times more power- 
ful than those used to photograph a broken 
bone. 

Even though the betatron produces 
ays rated at 100,000,000 electron volts, 
the scientists are not satisfied. Before long 
they will have rebuilt the machine to in- 
crease its output energy to at least 160, 
000,000 clectron volts. 

Compared with the volts and amperes 
you need to light your house, 160,000,000 
electron volts isn’t very much energy. But 
the electrons creating the betatron’s X-rays 
are so minute, und so many of them are 
used each microsecond, that the total en- 
ergy, on the atomic scale, is such as has 
been found hitherto only in the spontane- 
ous fission of atomic nuclei and in cosmic 
rays from interstellar space. When the beti 
tron’s electrons produce X-rays, their mass, 
according to the relativity theory, has 
creased 200 times, and their speed is 99.998 
percent that of light. 

The betatron is one of the most important 
laboratory devices adding to our knowledge 
of what happens when an atomic nucleus 
bursts apart. The Manhattan Project has 
ordered a betatron to. supplement 
searches with chain-reaction piles. 
mately the betatron and other devices like 
it will help scientists answer the question 
to whether atomic energy can be con- 
ed to steady production of power 
The betatron shown on these pages was 
built by General Electric research scientists. 
It creates ity X-ray beam by employing the 
principle of the ordinary transformer. One 
hundred amperes of alternating current at 
24,000 volts flows through the coil of a 
125-ton laminated silicon-steel magnet, in- 
ducing « powerful current in the betatron’s 
secondary. The secondary, however, is not 
a coil as in a transformer, but a doughnut- 
shaped vacuum tube. Electrons, shot into 
the doughnut from an electron gun, are 
whirled around by the magnetic field. ‘This 
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To take the picture above, a screen was set on a 
leod-topped table about 60 inches from the betatron 
torget. Engineer used plumb bob to be sure screen 
wos in position for maximum exposure to X-rays. 


Electrons pitched by betatron 
approach speed of light — and it’s becoming mightier yet. 


Science's BOB FELLER 


} 


First photograph ever mode of the 100,000,000- 
\ electron-volt X-ray beam produced by G.! 


tron, taken by PSM photographers. Light for 
wes created by impoct of X-rays on fluorescent 
screen, plus secondary ion of electrons which 
penetrated screen from quarter-inch lead backing. 


concentrates them into a tight orbit and 
speeds them up with a push equivalent to 
400 electron volts each time around. Du 
ing the first quarter-cycle of a 60-cycle cur- 
rent flow, the electrons circle the doughnut 
approximately 250,000 times, travel about 
800 miles in 1/240 second, and are speeded 
up to energies of 100,000,000 electron volts. 

To put the electrons to work at maximum 
energy, the betatron then deflects them 
about 1% inches, so that they strike a metal 
target with such force that its atoms are 
greatly disturbed, As the target atoms 
struggle to regain stability, 
quantities of intense X-radiation, at least 20 
times stronger tl the penetrating gamma 
rays given off by radium. 


Speed Brings Concentration 


Because of the great speed of the electron 
stream, X-rays from the betatron do not 
spread through space the way low-voltage 
X-rays do. Instead, they are concentrated 
into a narrow beam, measuring only two 
dogrees of are at the target. The X-ray 
beam always leaves the betatron at a known 
position, and can be intercepted by record- 
ing devices. The beam at the target is 
15,000 times as strong as the maximum 
daily dosage of X-rays that human beings 
can stand, and no one can safely stay in 
the room when the machine is operating. 

The betatron has been in the works since 
the 1930s. The 100,000,000-volt_ machine 
was designed and built under the direction 
of Dr. Ernest E. Charlton, head of the X-ray 
section of the G.E. Research Laboratory, and 
his associate, W. F. Westendorp (PSM, 
Dee. "42, p. 58), in 1943, but all work on 
nuclear physics was then under military 
wraps, and even the existence of the beta- 
tron was concealed. 


Cosmic-Ray Substitute 


But the betatron worked out well. The 
scientists were able to control their experi- 
ments at will. They could shoot the beta- 
tron’s beam into a recording device when 
they were ready to take a photograph. No 
longer did they have to wait for the chance 
passage of a cosmic ray. 

The device most often used in nuclear 
work was the Wilson cloud chamber, which 
contains nothing but air and water vapor. 
Atomic disintegrations occurring in the 
chamber, under the shock of the betatron’s 
X-rays, create ions. The water vapor con- 
denses into droplets on the ions, leaving 
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tracks that can be photographed, measured 
and interpreted. A powerful magnetic field 
deflects negative particles one way and 
positive particles the other. 

Now scientists want a machine capable 
of producing a billion volts in the labora- 
tory. But the betatron, as originally de- 
signed, can never practically go to such 
energy levels. 

“It is a question both of operation and 
of economics,” Dr. Charlton told PSM. 
ven with the 100,000,000-volt_ machine 
it is difficult to keep the electron stream 
energy by radiation, 
And as we go higher in voltage, we run into 
tremendous expense as well.” 

A betatron capable of 10,000,000-volt 
output, he explained, requires a magnet 
weighing a ton and needs a case measuring 
38 x 14 x 22 inches. At 100,000,000 volts 
the betatron must have a 125-ton magnet 
and measure 180 x 76 x 108 inch Ina 
half-billion-volt betatron, the magnet alone 
would weigh 4,000 tons—about as much as 
80 fully loaded boxcar: 


Putting Bias to Work 


Westendorp, however, had thought of a 
way to reduce the weight. Why not put 
some direct current into the magnetic coil, 
to bias it the same way that a little direct 
current biases the grid of an ordinary radio 
tube? This would shift the zero line of the 
alternating current from the middle of the 
current wave to the bottom, so that almost 
the whole current cycle would speed up 
electrons, instead of just the first quarter- 
cycle. Thus higher output voltage could be 
obtained with a magnet of approximately 
the same size. 

G.E. has backed Westendorp’s idea and 
the necessary coils and related equipment 
are on order. Soon the 100,000,000-volt 
betatron will halt operations for rebuilding. 
Some time next year it will be ready to pro- 
duce the most powerful radiation ever made 
by man. 

One of the first big studies ahead of the 
biased betatron will concern the strange 
particles that seem to arise from the pe- 
culiar forces inside atomic nuclei, One clas: 
of these particles is known as mesotror 
mesons. Physicists believe mesons are heavy 
electrons or heavy positrons, but their exact 
mass and charge have not been measured. 
It also appears that mesons decay spon- 
taneously after a very short average life— 
about two microseconds. Just how mesons 


are produced and just what they decay into 
are still secrets of nature that scientists hope 
the biased betatron will help to solve. 

The biased betatron will also be useful in 
industry. In five minutes, a 10,000,000-volt 
betatron can study the insides of 12-inch 
steel—three times the pe ion of an or 
dinary 1,000,000-volt industrial X+ray 1 
chine. Another line of betatron research is in 
medicine. The more energetic radiation 
becomes, the more deeply it penetrates th 
human body. More important, the cone of 


Betotron operator, responsible for its wiring, pour- 
¢ liquid cir into the doughnut's exhaust ‘pump. 
fe other large vocuum tubes, the dough: 

permanently connected to a high-vocuum pu 

thot runs constantly to keep out st 


G.E. experts (above) inspect the “doughnut,” 
2 vacuum tube in which electrons whirl around 
ond strike torget. Tube neck at for left shows 
location of target, which emits powerful X-rays 
that leove tube at Bakelite circlet on rim. 


or view of betatron (left) shows tail of 
lectron gun behind white board in center. 
Similar to those used in cathode-ray tubes, gun 
provides electron stream. Top of giant thyratron 
thot triggers deflection circuit is at lower right. 
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G.E. researcher peers into comera 
of big cloud chamber where beta- 
tron’s X-rays leave 

in air supersaturated 
vopor. Lead blocks at right beam 
X-rays so that only concentrated 
cross section enters chamber. 


penetration is sharper and narrower. A low- 
voltage X-ray shows a profile resembling a 
ragged paintbrush, But X-rays of 10,000,- 
000 to 50,000,000 volts show a picture re- 
sembling a sharp-pointed draftsman’s pen- 
cil. So promising is the medi of 
the biased betatron that G. E. is building 
a 50,000,000-volt unit. With such a tool, 
medical researchers can study diseases deep 
within the body. 

At present the biased betatron offers the 
htest hope for higher laboratory volt- 
ages. But G. E. scientists are quick to point 
out that there are other highly promising 
devices. One is the synchrotron, s 
independently by the Ru 
r, and Dr. E. M. Me 


principle of the betatron with that of radar; 
the electrons obtaining additional push by 


Caught by 


Camera 
at BIKINI 


going through a high-energy cavity resona- 
tor, similar to the vacuum-tube circuits that 
produce the intense energy pulses of radar. 
Scientists hope to build a half-billion-volt 
chrotron with only a 400-ton magnet. A 
,000,000-volt trial model will be ready 
for testing by the end of the year, and G. E. 
is building parts of the magnet for a 3 
000.000-volt_ machine for Dr. MeMillan’s 
group. Another device, on which Massa- 
chusetts Institute of Technology and other 
groups are at work, is the linear accelerator 
(PSM, Sept. "46, p. 83), in which atomic 
particles are shot through a long metal tube 
to build up their voltage. 

To scientists, even now talking of 10- 
billion-volt_ machines, it does not matter 
which device eves higher voltages. 
What they want is energy enough to pound 
all the remaining sccrets out of the atom. 
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PSM photos by W. W. MORRIS 
1, The simplest, most common door lock is the 
* single-tumbler type, the workings of which ore 


exposed here in an oversized model. The slots 


invity key are colled wards. They ore mated 
with projections inside the lock to permit the key 
otection 


to turn, This type of lock gives little p 
Since cn ordinary skeleton key will usually open it 
Inside a one-tumbler lock. The culor 
2 projection (arrow) just inside the keyhole fits 
a notch in the rear edge of the key and prevents 
@ strange key from turning. 
As the key turns, the notch or bitting in its bot. 
tom edge permits it to pass olong the back of 
the irregular tumbler (arrow) fixed to the bolt 
Without this notch the key would be stopped. 
The turning key hits @ projection (arrow) that 
throws the bolt forward, The rear-edge ward 
now rides the semicircular track again ond the 
fey con swing around to its starting point. 
55, The pin tumbler lock, invented by Linus Yole, J 
in 1864, was a big step forward. Five small pins 
divided at varying points along their shafts, must 
hove these division points lined up perfectly before 
the key con turn, This cutaway model of o lock, 
several times actual size, clearly shows thot be 
fore the key is inserted the pins ore held ot ir 
tegular levels, keeping the cylinder from turning 
6, Insertion of the key lines up the division points 
of the pins. The lower sections of the pins vary 
in length so that when each finds its proper notch 
in the edge of the key it will be lined up. Sloping 
edges of notches permit the key to enter, forcing 
tach pin up against its individual spring. 
Here is how the whole lock looks before the key 
is turned, The cylinder containing the pin tury 
blers is in the upper right-hand corner, The lever 


the bolt, 


on the end of the cylinder throws 
As the key turns, the pins divide along the edge 
8. AF ihe cylinder, parmitting it to. revolve. The 


lever that throws the bolt, screwed to the end of 
the cylinder, is beginning its turn 
Here the lever on the end of the cylinder is 
partly turned, engaging the bolt: 
10, The key hos turned the cylinder for enough 
fo push the bolt forward and lock the door 


The cylinder can now finish its circuit. When the 

key is withdrawn the pins will fall out of line 

agoin, freezing the cylinder into place. 
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Vertical Waffle Iron. two men 


who wanted a more practical way to bake 
eS | PLASTIC waffles containing bits of sausage, bacon 
Wine emseooéo | strips, or other meats have fulfilled their 


IN PLASTIC. wishes by slightly altering a conventional 
waffle iron and turning it on edge (below). 
In this way the batter, which normally 
starts to bake the minute it touches the 
hot metal, is heated impertially on both 
sides as it is poured in. A. P. Gruenke, 
St. Paul, and B. E. Stair, of Sioux Falls, 
8. D,, are the inventors, 


CROSS SECTION 


STOPPER, 


L MEAT PUT 
er ON SKEWER 

Safety Opener for Tin Cans. BEFORE BAT- 

Coming up with an idea that should endear TER IS POURED 

him to housewives and sharply curtail the 

volume of male profanity in kitchens, E. T 

Storus, of Toronto, has designed a tin can é 

(above) that opens at the pull of a wire. \ 


= ; 
the removable circle of tin is sealed in place . & 

by a plastic band with a wire loop em- 

bedded in it. —— 
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Radiation Heats and 
Cools. A solar heating system 
(left) that can also be used to cool 
the house in which it is installed 
has been inyented by Alwin B. 
‘Newton, of Minneapolis. Mr. New- 
ton proposes to capture heat from 
the sun in a familiar way: by 
means of a coil of pipe lying flat 
on the roof, within a glass-covered 
insulating case. The heated water 
or other liquid in the coil would be 

irculated to an attic tank, its 


which melts at 130 degrees F. Re- 
versing this process at night, the 
, inventor would send water from 
the thermal storage tank through 
the roof coil, where it would radiate 

| Sts heat iuto space. The cooled 
liquid would return to the tank, 
whose cold-storing capacity is in- 
creased by another set of contain- 
ers holding a substance that freezes 
at 50 degrees F. 


Aids for Ca: j- Simple but effective devices to 
make canning easier have been invented by = 
Sturr, of Haddon Heights, N. J., and Cecil B. Woodruff, of 
Detroit. Mrs. Sturr’s gadget (right) consists of a pair of 
wire jaws at the end of a looped handle. A locking device a 
that slides down the handle causes the jaws to clamp around rf " 
the top of a jar, which then can easily be lifted out of boll- 
ing water. Mr. Woodruff has invented a means for tighten- 
ing or loosening jar covers. It is a round, slightly convex 
piece of metal with a hole in the top. ‘The inner rim of the 
hole grips the cover of an inverted jar. The utensil can be 


screwed to a table top. 


Trap for Ripe Fruit. A new fruit 
picker (above), designed by Peter Metzger, 
of Anaheim, Calif., consists of a canvas bag 
at the end of a stick, the bag’s mouth being 
shaped roughly like a pear upside down. 
Beside the stem end of this opening is a 
cord-operated cutter that snips off each 
piece of fruit as the bag closes over it. 
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Mao ty ba. Science Editor, The Associated Press 


irtines, a French 
t aysicist, to show the 
| lationship of | ele- 
pents. Pictures on 
ye. 106 and 107 
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@ two bottom strips contain 15 “misfit’ 

| ran B | clements—the rare earths, which form on 
| cecordionlike projection on the castle. 
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HE periodic table of the elements—the 

96 metals, nonmetals and gases that 
form everything in the material universe— 
is the blueprint of the atomic future. 

This table states a very simple fact: 
Everything material is made of three Kinds 
of namely, neutrons, protons and 
electrons, The difference between any two 
elements, iron and oxygen, for example, is in 
the number of particles. 

On a map, specific places are always at 


BLOCKS o 


specific points. The periodic table is like 
that. It tells facts about the elements that 
never change. 

Although the table does not show where 
to look for uranium, it indicates the likely 
mineral formations. It 
shows that the kind of 


tee chain reaction that makes 

~. uranium bombs cannot be 

ea) ‘achieved without uranium’s 

ie | aid. It also gives the limits 
' WS rapt 
! 
n A 1 

wate J castle, gives the name, atomic num! 


o* Several elements, notably 93, 94, 95 1 


This version of the periodic toble, designed to be ost 0 Repl ord made into o Courtines 
t ji 


of’ the uranium reaction and guarantees. 
that it will not explode the earth. 

‘The periodic table points the way to some 
yet-unachieved human desires. One of these 
is atomic energy from less costly materials 
and suited to industrial uses. The table 
shows that uranium lies in an atom-splitting 
range. Already the periodic indicators point 
to another range where unknown atomic 
energies may be gained by a new process. 

‘The table predicts metals, now nonexis- 
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tent, that may be produced by transmuta- 
tion. In fact, its guidance already has 
produced synthetic metals not known to 
exist anywhere else in creation. 

‘The table describes the basic physical 
structure of everything, whether molecule, 
man, or star, with man at the midpoint ii 
this trio. How can the three little particles 
on which the table is based tell so much? 
‘The answer is in their rhythmic organiza- 
tion into the units called atoms. 


, sym of each element. 
We have only shecmly boon cde tothe fob 
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Ives, with tape or by pasting on a stri 


‘Bvery-atom has two sections. One is a 
center, or nucleus, composed of knot of 
neutrons and protons (except hydrogen, 
“whose nucleus is a single proton). The 
other 1s a shell, or # series of shells, sur- 
| rounding this center. There are never more 
than seven shells, and they are not mate- 
rial, merely zones in which electrons cir- 
culate in orbits around the nucleus. There 
are never more than 32 electrons in one 
gone. They travel hundreds of thousands 
of miles an hour in their orbits. All atoms 
are about the same size, the heavier ones 
"merely being more concentrated. 


Frame Before Picture 

‘This picture is not guesswork; it is drawn 
‘by X-rays and other tools, but it has taken 
*néarly 200 years to fill it in. The first clues 
‘were found by using ordinary scales. The 
early chemists weighed elements and com- 

with utmost care, as if realizing that 

were dealing with something built of 

units too small to see. These dimly sensed 

particles seemed always to be units, never 

fractions of a unit. More than one chemist 

maid that the compounds behaved like the 
octaves of a musical scale. 

One of the first to interpret the story of 
the scales was Antoine L. Lavoisier, a 
French chemist. In 1774, he pointed out 
that the total weight of elements was never 
changed by chemical reactions. 

Five years later another French chemist, 
Louis J, Proust, observed that the propor- 
tions of each element in a compound never 
changed, no matter how it was prepared. 

In 1808, in England, the first explanation 
of the numbers puzzle was offered by John 
Dalton, son of a weaver. He said the un- 
een units must be atoms, the ultimate par- 
ticles of matter conceived by a Greek phil- 
osopher, Democritus, 2,200 years before. 
Dalton argued that atoms had to exist to 
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After cutting out the toble on the two preceding pages, join the two 

‘of paper, so that blocks 
‘and 4 are on the same line. Join the rare-earth strips, block 64 
fo block 65. Then cut, from the left, beneath block | and beneath 
blocks 13-14-18; from the right, cut above blocks 93-94-95-96, ond 


Fold block 1 around and paste 
It to the back of block 2. Fold 
tob A Inward ond paste its 
face to the backs of blocks 5 
13, forming a circle. 


explain the rhythmic way in which a fixed 
amount of one element always combined with 
‘8 definite amount of another. 

But a different sort of rhythm finally 
@isclosed the periodic table, in 1869, to 
Dimitri Mendeleyev, Russian chemist and 
teacher. The rhythm he saw was valence, 
which means the combining capacity of an 

tom—tts ability to hold or displace other 
atoms in a compound—measured in multi- 
ples of the hydrogen atom, which has the 
weight of one unit. More simply, valence is 
the affinity of one element for others. 


The Rule of Eight ‘ 

Mendeleyev arranged the elements by 
weight, in ascending steps starting with 
hydrogen, and an astonishing fact became 
apparent. A rule of eight was at work. 
Each eighth element, up the scale, had 
similar affinities. Lithium, for example, is 
number three in the table. Hight steps up 
is element 11, sulphur. It has the same 
valence as lithium. Up eight more steps is 
element 19, potassium, which again com- 
bines like lithium and sulphur. 

‘Mendeleyev found eight of these families, 
each with its own distinctive valence. He 
then wrote the periodic table classifying 
these families by weight. The weight differ- 
ences were fairly regular, but there were 
gaps. Mendeleyev reasoned that the gaps 
represented missing elements, and boldly 
counted the empty spaces as if they existed. 
He predicted that elements would be found 
in three of them, and within 17 years all 
three predictions came true. Since then, all 
the missing elements but two have been 
found, and these two have been reported. 

The periodic table has been much im- 
proved. Today it is known thst there are 
exceptions to the rule of eight, and that as 
elements become heavier, the interval is 
likely to be greater. But Mendeleyev’s eight 


Paste blocks 28-46-78 to the 
backs of blocks 29-47-79. Put 
paste on the backs of blocks 
25-43-75 and blocks 26-44-76; 
‘then pinch them together. 


families still there. The reason for the 
families is in their outer shells of electrons. 
‘These outer electrons do the amalgamating 
when one atom joins a different kind of atom 
to form a compound. They are the valence 
electrons; each family has a different number 
of them. Mendeleyev's lithium family, the 
alkali group, has one, Group two, the alka- 
line earths, has two. And so on, up to eight. 


Rare Earths’ Behavior 


‘There are other groupings based on elec- 
tron behavior. One group, the rare earths, 
reverses ordinary atomic procedure. Usually 
an atom taking on an added electron places 
it outside. Not the rare earths; they put the 
new electron in an inside shell. 

‘The periodicity of electrons is now per- 
fect. Their numbers, in each atom, run 
without a break in sequence from one, for 
hydrogen, to 96, for the newly synthesized 
heaviest atom, curium. 

‘The atomic weights rise in rhythmic 
progression. The building units are neutrons 
and protons, virtually equal in weight. 
Electrons do not count, being almost 
weightless. The atom weights usually rise 
by two or three units for each step, al- 
though there are exceptions. Add one unit 
to an atom, and it is either transmuted to a 
different element or to an isotope of the same 
element. An isotope has the same chemical 

- properties as the basic element, but a differ- 
ent weight. 

‘This precise chemical similarity is now 
challenged, however, and the challenge car- 
ries vast possibilities. Thanks to the periodic 
rhythm of weights, scientists can make many 
isotopes and have already synthesized about 
500. By the same periodic rhythm, they are 
making entirely new elements, all to date 
being heavy metals. With atomic ovens for 
transmutation chambers, t* 2re is no limit 


Beneath the two projecting wings 
formed by the previous step, 
blocks 94-95-96 to the face of 
B, leaving block 93, unpasted, be- 
wath block 77 between the 


‘Cut out rare-earth block (57- 
Ti), Fold rare-earth strip, ac 
cordion fashion. Paste the face 
‘of tab C to back of block 56, 
5. face of tab D to back of block 72. 


caste 
tab 


now in sight for this synthesis. The ovens 
have made two dozen new isotopes and 
some new elements. For the first time, 
elements have been synthesized in visible 
amounts. 

‘The previously mentioned exceptions in 
the rhythm of atomic weights are caused 
partly by another rhythm, that of energy 
itself, Atomic units lose a slight fraction 
of thelr mass when they join up to form 
a new atom. This lost mass changes into 
energy, used in welding the new atom. 


Where Future Energy May Lie 

Conversely, a similar amount of energy 
is required to break the same atom, and it 
is by this breaking that atomic energy of 
the future may be gained. The energy 
rhythm shows itself in a wave that covers 
the periodic table from end to end. All the 
middleweight atoms require more energy 
to break than the light or heavy atoms at 
either end of the table. This wave is a smooth 
curve, its hump in the middle, 

For this reason, scientists knew that the 
most likely place to get nuclear energies 
was at one end of the table or the other 
—and that was where they got the energy 
first: in uranium, element 92, then the 
heaviest known atom. 

The energy rhythm tells still more. It 
says that all the heaviest elements should 
be radioactive, slowly decaying toward lead. 
Actually, everything heavier than element 
83, bismuth, is radioactive. 

Finally, the table shows that millions of 
years ago there existed on earth elements, 
heavier than any now known, that decayed 
into present elements. ‘The periodic table 
indicates how man may synthesize some 
of these lost elements. While man ad- 
vances toward new sources of energy, his 
atomic blueprint can also turn back the 
pages to the earth’s vanished past. 
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employed by stage-set designers, was 
worked out by Major Ralph Kelly. 
‘The painting reproduced on the previous 


Torpedo Attack. With these toylike 
devices the Navy trains its torpedo bomber 
pilots to hit targets. The cockpit on wheels, 
the mobile mount for the model carrier and 
the cart on which the tiny torpedo rides are 


pages was made at Bikini by Major Milton 
Marks, who was one of the Army’s repre- 
sentatives in Joint Task Force No, 1 


all driven by electric motors at speeds ex- 
actly proportional to their size and the size 
of the floor. The pilot on the trainer fires 
the torpedo; the carrier is controlled sepa- 
rately (note operator's hand at left). 


Glass “PIPE” Carries 


10,000 Conversations 


Slim new vacuum tube is 
radio’s mightiest amplifier. 


‘ATIONWIDE networks of ultrahigh-fre- 
N quency radio stations that will relay 
telegraph messages and long-distance tele- 
phone conversations, as well as television 
and radio programs, will be possible in the 
near future. A completely new type of ampli- 
fier tube, developed at the Bell Telephone 
Laboratories, can handle simultaneously 40 
full-color television programs, or 10,000 tele- 
phone conversations, or 100,000,000 words 
minute by telegraph. The traveling-wave 
tube;’as it is called, amplifies signals 10,000 
times over a band 800 megacycles wide. 
Previous microwave amplifiers gave only 
small amplification over a narrow band, 
limiting the traffic that could be carried. 

Radically different in appearance from the 
usual radio tube, the traveling-wave ampli- 
fier is a slim glass pipe more than a foot 
long. A bulb at one end contains the cathode, 
while the slender part of the tube is filled 
with a wire helix (coil). The microwaves 
travel around this helix, and are amplified 
by the stream of electrons shooting past the 
helix from the cathode. The electrons, mov- 
ing slightly faster than the waves, give part 
of their energy to them, building up the 
waves’ energy at their own expense. This 
interaction between electrons and radio 
waves has been compared by Dr. John R. 
Pierce, who directed development of the tube, 
to a breeze blowing past ripples on a pond. 
The breeze (electron stream) makes the 
ripples (microwaves) larger and larger as it 
blows along. 

In developing the traveling-wave tube, Dr. 
Pierce was assisted by Dr. L. M. Field. The 
two men perfected an idea first suggested 
by a British scientist, R. Kompfner, of Ox- 
ford University. 

Field tests of the new tube, which operates 
only at ultrahigh frequencies, beyond broad- 
cast and amateur bands, are being planned. 
It may be tried out in the New York-Bos- 
ton television link now being built. 


\ m 


The drawing shows how electrons 
shove the microwaves along the 
wire helix, or coil, in the new 
‘omplifier tube, boosting them 
enormously in volume. At right 
the traveling-wave amplifier 
removed from container. Be- 
low, the strikingly different vac- 
uum tube is shown in posit 
for use. The bulb at its | 
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ALPHABET BLOCKS that lock together only in 
the proper sequence will give the younger child a 
lot of fun ond a head stort toward the first day 
of school. How you can cut out these or numbered 
blocks is described by Stuart Hoyt on page 15! 


AN OVERNIGHT CASE tollored to her personal 
specifications makes an ideal Christmas gift for 
any woman. The handsome case, shown here, an 
easy workshop project, was built of plywood and 
covered with imitation leather. Turn to page 152. 


TOY LOCOMOTIVES and cars from the dime store 
for making an HO-gauge streamliner. 
{| motor to one of these plastic toys, 
install a simple drive, set up your track, and 
you're ready to go. See page 164 for the detoils. 


PPARENTLY the scope of color photog- 
raphy will never be exhausted. J. Clar- 
ence McCarthy now comes up with an idea 
—and a whole new bag of tricks and small- 
scale props—for striking table-top shots. 
Here are some of the results with his own 
treasured transparencies projected for the 
background. He tells on page 182 how this 
fascinating new hobby can be pursued and 
shows in drawings how the table sets for 
these and other photos were made. 


Golden planets flashin 


post the sun, on example 
of color-camera doo 


1g for a striking effect. 


was photographed, not on top 
with @ 


of Mount Rainier, but on top of a tabl 
projected color transparency of Mount R 
background. At left, @ color fantasy wit! 
balls being drawn into @ whirlpool. 


Winged Wheel 


TURNS WIND INTO POWER 


LADES that develop maximum force when head- 

ing into the wind are a seeming paradox in 
windmill developed by Jesse C. Donaldson, of Cocoa, 
Fla. An outgrowth of earlier work on a helicopter 
of his own design, the windmill makes use of the 
aerodynamic principles of both airplanes and sailing 
ships. 

Airfoil sections like plane wings are mounted 
around a vertical shaft on pivots that permit a 20-deg. 
movement either side of their circular path. Rods 
linked to a crankpin governed by a directional vane 
automatically control the angles of the blades at 
every point. A force resulting from the movement 
of each blade through the wind, similar to the lift 
of a plane wing, is always directed ahead of the shaft, 
and so results in turning effort. 

‘As all blade area is at the periphery and all the 
impinging wind tends to revolve the shaft, the device 
develops more torque than common windmills, Don- 
aldson states it is 46 percent efficient as against 21 
percent for a propeller type. The model shown is 
rated ¥ hp. at 150 r.p.m. in an 18-mile wind. A larger 
six-bladed one to be manufactured for irrigation 
pumping is expected to develop 3 hp. in a 15- to 18- 
mile wind. 


p DIRECTION (W in the big dio- 
below) is shown by fred wecth 

.. Three vanes on a stationary 
ll point into | 


PHERAL VELOCITY (PV) is tangent 
circular path of travel. With no 

J, vanes on a spinning wheel show 
wind of their own motion. 


TIVE WIND (RW) is a component 
Jmotion-induced wind and an outside 
Jd. Note the shift of each vane from 
position in the diagram above, 
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___Tdlike to see them make 


Everybody has his own pet idea of some godget he would like to see in general { 
use. What is YOURS? Populor Science Monthly will pay five dollars for every such 
suggestion that its editors decide to publish. 


Cartoons by 


Front-Door Viewer. Unwelcome Glowing Stairways. Coat the risers 
callers could be avoided gracefully, thinks with phosphorescent paint, suggests James 
R. Auerbach, of New York City, if a tele- Brickel, of Burlington, Vt., and you will ( 
vision screen recorded their arrival. eliminate the need for electric lighting. 


Car Refrigerator. It would save Conversation Cutter. Daniel Shane- 
time and soothe tempers of tourists, de- field, of South Orange, N. J., proposes a 
clares Sidney R. Pell, of Floydada, Tex. to visual means of notifying the long-winded 
have cool drinks and food always at hand. telephoner’ that someone wants the wire. 


Electronic Typewriter. Both boss Adjustable Ironing Board. Mrs. | 
and secretary might appreciate one, sug- Reis Kash, of Cincinnati, thinks it should 
gests Albert L. Maran, of Endicott, N. ¥., have telescoping legs, so both short and 
that would transcribe automatically. tall women could iron comfortably. 
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lyn, is one of the nation’s foremost author- 
ities on fire and fire gases. He points out 
that three out of four fire deaths result 
from poisonous fumes rather than flames. 
Newspapers often refer to “smoke” or 
“chemicals” as the cause of fatalities. 

Dr. Olsen, in association with two other 
well-known chemists, George E. Ferguson 
and Dr. Leopold Scheflan, determined to 
discover what gases, in what quantities, are 
produced when common materials burn. 
Under laboratory conditions, they set fire 
to wood, paper, cotton, wool, silk, rubber, 
and gasoline, and measured the gases pro- 
duced. 


Monoxide Isn't Alone 

As expected, they found that all these 
materials give off large quantities of carbon 
dioxide and carbon monoxide. But they 
also found that the type of rubber com- 
pound used to insulate electric wire will 
produce hydrogen sulphide; that the smoke 
from wool contains hydrogen sulphide, am- 
‘monia, and deadly hydrogen cyanide; and 
that silk will smolder into prussic acid 
fumes and ammonia. 

‘Dr. Olsen and his associates also deter- 
mined that burning cellulose materials, such 
‘as wood, paper, and cotton, will produce 
pyroligneous acid fumes, which attack the 
mucous membranes. This irritating smoke 
is comparatively harmless when breathed 
for a short time. But it can do serious 
harm if you are trapped and forced to 
breathe it for several minutes. Such smoke 
poisoning often leads to pneumonia. It has 
undoubtedly been a factor in many fire 
deaths. 

‘The public has learned to have a horror 


of—and a healthy respect for—carbon 
monoxide. But what is not well known is 
that carbon dioxide, not so dangerous itself, 
greatly increases the danger from toxic 
gases. x 

It is carbon dioxide that stimulates 
breathing. In higher concentrations, it even 
causes dyspnea, the medical term for pant- 
ing. Since practically all fires produce both 
carbon dioxide and carbon monoxide, the 
speed-up effect of the carbon dioxide on 
human breathing probably accounts for 
many deaths from fire fumes when the 
poison-gas concentration was below the 
usual danger point. 

‘Unlikely as it may seem, Dr. Olsen's ex- 
periments determined that burning gasoline 
Produces less poison gas than any of the 
other materials he tested. 

But it is notoriously quick to catch fire. 
Gasoline vaporizes easily. Mixed with air, 
this vapor is so inflammable that the spark 
from a cat’s fur can set it off. The spark 
does not even have to be near the gasoline. 
‘The vapor may drift on a current of air 
and find an open flame or spark in another 
room or in the basement. The result is 
spectacular, violent, costly, and often fatal. 


Hazards Aplenty . 


Even if you don’t use gasoline for clean- 
ing, your home contains many “combusti- 
bles” that are essential to daily living. The 
furniture is mostly wood. The structure of 
the house itself and its trim are frequently 
made of wood. The walls are papered, 
probably, and you have quantities of news- 
papers, magazines, and books. The rugs 
and draperies are probably wool, and so is 


Breathing apparatus at left produc 
ut outside air for 
on Chemical in replaceable 
‘erotes oxygen, removes carbon 

sath. Alarm rings when canister ni 


Not all America’s fire apporatus is as modern os 
the 750-gallon combination pumper below. One 
expert estimates that at least 20 percent of our 
fire-fighting equipment is obsolete. 


much of the upholstery, The closets are 
full of wool, silk, rayon, and cotton clothing 
and bedding. 

It touched by fire and the flame gets 
enough oxygen, the wood, paper, cotton, 
and rayon will burn briskly. Wool and silk 
are more fire-resistant, but they will pro- 
duce plenty of deadly gas, including hydro- 
gen cyanide gas, if hot flames lick them for 
@ short time, 


Where Fires Start 


Obviously, you should guard your home 
and its contents against “little” fires. Most 
home fires start from well-known causes. 
‘You should check your home for such haz- 
ards as a defective chimney or flue, defective 
electric wiring, faulty furnace or heater, 
unscreened fireplaces, or inflammable rub- 
bish waiting for the careless match or 
cigarette. 

Other hazards are not so apparent. 

Most important of these is spontaneous 
combustion. Such fires aren't “black 
magic.” Almost any kind of oil or carbon 
will gradually combine with oxygen in the 
air. Under the proper conditions of tem- 
perature and humidity, this chemical reac- 
tion generates enough heat to start a blaze. 
Spontaneous combustion can start in a heap 
of old newspapers, the family coal pile, or 
in painting rags. 

‘An uninsulated hot steampipe is a fire 
menace you may have overlooked. Passing 
through a wooden partition, it may grad- 
ually char the wood. This carbonized wood, 
raised to such a comparatively low tem- 
perature as 150 degrees Fahrenheit, will 
burst into flame if atmospheric conditions 
are right. A hot chimney or stove may 
produce the same effect. 

Big city fire-department records show 
that electric refrigerators sometimes sud- 
denly stop cooling their contents and start 
heating their surroundings. The refrigerant, 
in some makes, is inflammable. Have this 
home appliance inspected from time to time 
by an expert. 


Dust Is Explosive 


Even dust is dangerous while suspended 
in air, for if it can burn it will explode on 
contact with an open flame. Flour, sawdust, 
coal dust, are all hazards. So never toss 
loose dust in a stove or incinerator. 

Oldest fire hazard is the sun itself. Al- 
most everybody has used a magnifying 
glass to set paper on fire. Similarly, those 
ornamental bottles on your window shelves 
may concentrate the fiery rays on a cotton 
curtain. A bubble in the window glass, a 
jar full of water, a glass paperweight are 
all similar hazards. 


Another natural fire source that ha 
lost any of its potency is lightning, wh 
starts thousands of fires every year, ¢5} 
cially in attics and roof timbers, As wi 
electric fires, which start sometimes withi 
the house walls, you may smell smoke fo 
several days before a real fire breaks out 
Get a lightning rod, especially if your house 
stands in an isolated place. 

‘The increasing use of plastics in the 
home introduces still another fire hazard, 
and one that has not been fully explored 
Some plastics are very inflammable. Cellu- 
loid, one of the oldest of these synthetic 
materials, will burn in a flash, as one of 
Hollywood's most glamorous beauties dis- 
covered recently. Her cigarette touched off 
her artificial fingernails and she suffered 
painful burns. 


Fire Resistance Improved 


‘The newer plastics are more fire-resis- 
tant, as a rule. Certain types are even used 
for electric panelboards. But almost all 
plastics, if the fire is hot enough, will pro- 
duce toxic gases. 

To save both lives and property, author- 
ities on fire prevention urge keeping fire 
extinguishers handy, a regular home fire 
drill, and the systematic elimination of all 
fire hazards, particularly in the construction 
of homes. 

In proportion to the nation’s wealth and 
population, the nation’s fire toll has dropped 
in recent years. But the veteran fireman 
still sees your home as “a bonfire waiting 
for the torch. 
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UT of Grumman Aircraft’s “preserve” 

at Bethpage, L.L, the Mallard (at 
left and above) has now risen to fly with 
the growing U.S. amphibious flock. 

The sleek, new airplane, bigger than i 
predecessors, the Duck, Widgeon and Grey 
Goose, is currently taking CAA certification 
tests and company schedules call for full 
production by early winter. Cruising at 180 
m.p.h., the Mallard can carry eight to 10 
passengers 600 miles without alighting. In 
tests it has reached a top speed of 215 
m.p.h. Its tentative selling price is $100,000. 

The Mallard may serve as a flying station 
wagon for mining and lumber companies 
‘whose holdings are scattered in wildernesses 
where airfields are uneconomical. In most 
such areas near-by rivers, lakes or bays offer 
abundant natural harbors. Markets with 
perhaps even greater possibiliti 
feeder-line and commutation services. 
manufacturers expect flocks of this type of 


have both water and land ports, Several air 
lines serving New York have already placed 
orders for the amphibian, One company 
plans to use the Mallard between Manhattan 
and LaGuardia Airport. 

The new craft is driven by two 600-hp. 
Pratt and Whitney “H” Wasp engines and 
ground-lands on tricycle gear—unusual for 
amphibians. The wing spread is 66 feet 
eight inches; the over-all length, 48 feet four 
. Both the nose, where cargo can be 
|, and the hull of the flush-riveted ship 
are reinforced to withstand the buffeting of 
water landings and take-offs. 

‘The designer has created a luxurious cabin 
(inset, above) that can be decorated to 
suit the customer. A galley is in the rear. 
The soundproof interior holds four conven- 
tional seats and two three-seat lounges, be- 
tween which a table can be fitted. Venti- 
lating and heating systems are adjustable. 
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REWLESS, radio-controlled airplanes 

can now reach almost any point on 
earth, according to Brig. Gen. Will 
Richardson, chief of the Army Air Forces 
Guided Missiles Division. 

Drones, as the radio-controlled craft are 
called, have many potentialities, civi 
and military. Some day huge mother ships 
may guide fleets of long-distance, cargo- 
carrying airplanes across continents and 
oceans. Long-range drones armed with 
atomic bombs could be flown by accom- 
panying mother ships to their targets and 
in for perfect hits. The basic principles of 
the drone have already been used in flight- 

WN testing new airplanes without risk to a 


test pilot. And early next month, in the 
first large-formation test of drones under 
combat conditions, 10 crewless B-17 i 
weave through flak barrages over Texas as 
the U.S. Army tries out its newest anti- 
aircraft equipment. 

Through « five-pound control box—nick- 
named “Yehudi” (PSM, Dee. "45, p. 93) 


for the little pilot who isn’t there, but more 


commonly called a “b 
can be made to do v 
piloted plane can do. 

It takes three experienced pilots at con- 
trol boxes to get a drone in the air, fly it 
and land it. Two control boxes mounted 
in jeeps guide the drone during take-offs 


eper”—today’s drone 
tually anything a 
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-. At ight is @ diagram of the panel of 
© mother ship's céntrol box. The row 
of lights at its top represents the 10 
radio frequencies; their functions ore 
indicated. The first three frequencies 
‘operate the automatic pilot and, 
through it, the drone in flight. The 
remaining seven control motor-driven 
equipment such as londi 
throttles ond flops. 
ie generally us 
maneuvers for climbing, turning and 
gliding, while No. 2 and No. 3 ore 
supplementary flight frequencies. No. 
2 ‘permits co-ordinated left or 
turns ot constont altitude, and No. 3 
allows skid turns In using frequencies 
above No 3, the safety switch in the 
cant of the panel must be held in. 


and landings. A third, in the nose of a 
mothe: ship, maneuvers it in actual flight. 
Basically all three control boxes are the 
same, They transmit radio signals on 10 
different frequencies to control the drone’s 
flight. With 10 frequencies to control dif- 
mt functions, the pilots at the beeper 
; by manipulating switches and the 
ature control stick, can make the radio 
plane climb glide or turn. They can op- 
erate its flaps, ignition switches, landing 
gear, throttles, propeller pitch, fuel-mixture 
control, brakes and fuel-tank transfer. 

The functions of the 10 frequencies are 
not fixed. Through adjustments of the 
radio brain and the motor-driven control 
equipment in the drone, they can be altered 
as needed. In the drones used at Bikini, for 
example, one of the 10 radio frequencies 
was used to open and close the valves on 
bags designed to catch gas samples. Ground 
beeper pilots seldom have to use all fre- 
quencies in drone take-offs and landings. 

In take-offs and landings, the control-box 
jeeps are stationed at the runway, one at 
its head, the other one-third of the way 
along it and off to one side. The beeper 
pilot at the head of the runway controls 
the direction of the plane, manipulating its 
rudder to keep it lined up with the runway. 
He also applies the drone’s brakes in land- 
ings. 

The beeper operator in the second jeep 
Controls the drone’s elevators and throttles. 
On take-offs he regulates the length of run 
and the initial rate of climb. On landings 
he sets the glide path and determines the 
touch-down point. 
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MUST BE HELO DOWN 


Once the ground pilots get a drone 400 
feet into the air, they relinquish control to 
a beeper pilot in the mother ship. The op- 
erator in the mother ship largely uses fre- 
quency No. 1 in maneuvering his charge. 
He handles the controls of the drone by 
movements of the miniature control stick on 
his beeper box. This box sends out his sig- 
nals to the drone’s radio brain, The brain 
transfers them toa conventional automatic 
pilot in the cabin of the drone, which in 
turn moves the pilotless plane’s rudder, 
elevator and ailerons to correspond with the 
beeper pilot's commands. 

To advance or retard a drone’s throttles, 
the selector switch on the control box is 
pushed forward the correct number of times 
until it tunes in on the throttle frequency. 
Thereafter the throttles are activated by 
pushing the control box’s activating switch 
up to advance or down to retard. An elec- 
tric motor in the drone’s cockpit moves the 
throttles, and similar motors operate the pro- 
peller-pitch controls and the ignition switches. 

Above the beeper box is a television 
receiver. By pushing the correct buttons, 
the beeper pilot can get a television view 
of the drone’s instrument panel or a view 
through the drone’s nose of what lies in its 
path. In this way, the remote-control pilot 
can continue to fly the drone even though it 
has been lost to his sight in clouds. 

At present, the remote-control range of 
a drone is limited to line of sight—if it is 
within the line of sight it can be controlled. 
This limits ground operation to about 10 
miles and mother-ship control from 35 to 
50 miles. 


The clear bottle at right wos cleaned by water run 
through the new Permutit home water softener below. 
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Home Water § 
Through ruined clothing, corroded 
pipes and wasted soap, hard water 
costs the average American family 
of 4.45 persons up to $100 a year. 
Now the Permutit Co., which has 
long serviced industrial plants, has 
perfected a five-foot home water 
conditioner using the zeolite soften- 
ing system diagramed at left. 
SALT IS USED FOR THE 
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REGENERATION OF THE CHEMICAL TANK 
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Superior Lubricant. Perma- 
lube is a new motor oil war-de- 
veloped by Standard Oil Co., of In- 
diana. Engine tests have disclosed 
that it deposits a minimum of carbon 

1 engine parts, reduces ring stick- 
ing. cuts oil consumption and aids 
cold-weather starting. The left pis- 
ton, below, was lubricated with 
Permalube, the right with ordinary oil. 


Conditioner. This 
mesh Vimlite shade blocks 
wlare yet allows entrance of all 
light without loss of privacy. Each 
square of its mesh is a concave lens. 
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Appearance of trees gives clues to underground 


conditions, 
ers ond 


Permafrost “kidneys,” 
streaks, ore mingl 


* broken lay- 
with unfrozen 


material and ice veins. Construction work moy 


upset natural equilibrium of countless centuries. 


FREEZING 


'VERY winter the runway of the North- 

way Airfield on the Alaskan-Canadian 
border heaves; every summer it settles again. 
Concrete floors in the garage and motor- 
pool buildings crack, doors warp and will 
not open, and buildings rise and fall a couple 
of feet as the weather changes. 

Northway is only one of hundreds of 
places that have challenged our construction 
engineers to whip weather and terrain as 
international politics and military strategy 
force us to inch nearer the top of the world. 
An Army-built field, Northway is located in 
a treacherous area some 100 miles southeast 
of Fairbanks. 

The restlessness of the earth there results 
from building on “permafrost,” ground that 
has been frozen for centuries. It rebels when 
men remove its natural insulation and heat 
from their buildings penetrates it. Perma- 
frost covers one-fifth of the earth’s total land 
mass, and its thickness varies from several 
feet to more than 700 feet. 

Quelling this revolt of the earth is one of 
the big jobs confronting the engineers in the 
arctic—and_ they're doing it in ingenious 
ways. Buildings are set on foundations of 
heavy piling. Piles are sunk deep into the 
permafrost layer and fitted with “collars” of 
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heavy tar paper wrapped around the upper 
portion of each pile. Heavy grease, or peat 
soaked in oil, is placed between the pile and 
the collar. When the “frost zone” (ground 
above the permafrost) heaves and settles, 
only the greased collar moves. The piles re- 
main firm and so does the whole building 
foundation. 

On a vast proving ground near Ladd Field, 
Fairbanks, Army engineers have laid 40-foot- 
square sections of 25 different kinds of run- 
ways. All the known types and combina- 
tions of concrete, asphalt, and gravel are 
used in the samples. Various bases and sub- 
grades reinforce the surfaces. All are being 
observed under controlled conditions as they 

“cure.” The samples that survive best will 
be adopted for our new arctic bases. 

‘Water pipes, telephone and power lines, 
sewage pipes, and steam lines are buried in 
the earth in boxlike coverings called utili- 
dors. These were first made of wood plank- 
ing, but newer constructions are of concrete. 

High-pressure steam jets are used for 
drilling as permafrost defies pneumatic drills. 
Even steam must concentrate on one spot for 
an hour and a half to melt a pile hole 14 feet 
deep and 2% feet wide in sandy silt soil. 
Frozen clay takes even longer to thaw. 


‘of the Harth = 


REBELLIOUS PERMAFROST TESTS » 
INGENUITY OF ARCTIC BUILDERS. 
+ % 


PERMAFROST 


«am also is enlisted in laying concre' 

of perforated pipe crisscross the sur- 
where the concrete is to be poured. 
During the curing period, tarpaulins 
the cement, and the pipes maintain a tem- 


permafrost ar clever a 
ling of concrete floors is 


s are 


wure steam jets are used to 
permafrost before piles are dri 


thaw — Muffs and collars around piles k 
nin. ground heaves or settles, muff mov. 


GROUND 


FROST ZONE 


no 


Army-developed tricks of maintenance t= 
they are 
corrected 
perature of 50 to 60 degrees. If the heat by pumping a soil-cement mixture 


under 
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Special foundations can foil 
are set on reinforced concrs 
in turn rest on ri 
is supported by the pe flat table. 


high pressure beneath the floor. Artificial 
freezing of the earth beneath the floor is 
done by laying in pipes and pumping cold 
e and other chemicals through them. 
surface ice resulting from seepage or 
ywing is kept away from landing strips, 
4s, and buildings by “inducing.” This 
incks nature into freezing the ice where it 
awl not threaten the construction. “Planes 
of weakness,” or ditches laid at right angles 
to the direction of the ground water move- 
ment, intercept the subsurface flow and bring 
it to rest in catch basins. This prevents icing 
on construction sites. 
The winter water supply must be stored in 
huge tanks erected on gravel mats at least 
five feet thick. Reservoirs and dams can 


sunomaneay At 
MELTS PROST 2045, am 
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le is bolted firmly to wood founda- 
heavy timbers set jn tictactioe de- 
pes are suitable where 1 

no ground water and frost zone does not Sel 


thaw adjacent and underlying ground, caus- 
ing cave-ins and slides. Water purification 
and distribution systems for large settlements 
must be heated to prevent freezing; a well 
can freeze solid even while it is being drilled. 
But after our engineers have conquered 
permafrost, what? How will this knowledge 
be used by tomorrow's pioneers? What will 
attract them to this refrigerated region? 
Engineer Richard Finnie, an Alaska vet- 
eran, writes in the Technology Review that 
a good many tourists will want to motor up 
the Alaska Highway and visit the arctic. He 
also foresees the construction of a tunnel 
under Bering Strait to link North America 
and Asia. Still another construction job, 
likely to be realized in the near future, is the 


Surfoce ice moy form under 
hected building with poorly in- 
suloted floors and no cold air 
circulation benecth. To prevent 
this, engineers use underground 
chonnels to maintain continu- 
ous water flow, protected from 
cold air. 


At right ore woys to prevent 
surface ice damage to road. 
Trench allows cold to reach 
jermafrost table, raising its 
level so that it blocks ground 
water, which then breaks out 
through trench to surf 
it freezes oway from 


wersie structures, must 
ding well beyond the build. 
gt ore closely grouped the 


building of a railroad northward from Prince 
George, British Columbia, to the Yukon and 
Alaska. This route has already been surveyed. 

To mining engineers, the need for such 
transportation projects and for maintaining 
wartime roads is obvious. The northwest 
territories have copper, lead, zinc, tungsten, 
platinum and tantalum in large quantities. 
Alaska alone has produced $800,000,000 
worth of gold, silver, copper, platinum, lead 
and tin—and more than half of the Alaskan 
territory still remains to be surveyed topo- 
graphically and geologically. 

In subarctic Canada, the output of pitch- 
blende, silver and gold already exceeds in 
value the output of furs. Only a modest be- 
ginning has been made in the exploitation of 


is covered with gravel. The mat must 
be sloped to drain surface run-off. A concrete 
foundation slob can rest directly on the gravel, 
which is unaffected by frost. 


\ 
these resources. Most of the prospecting to 
date has been for oil. 

Far to the north, at Point Barrow, north- 
ernmost Alaskan community, the Navy bes 
an oil reserve in a 3,000-square-mile ared 
the Endicott Range. Petroleum geologist 
believe that crude oil from Barrow even| 
ally will be shipped around the Arctic Coast, 
through the Bering Strait, and on to ports 
in Southern Alaska and the U.S. West 
Coast. They also like to speculate on the 
prospects of laying a pipeline from Point 
Barrow to Fairbanks, where a refinery could 
be built. This would eliminate the long haul 
ot crude to refineries far to the south and 
the reshipment of refined products back to 
Alaskan industries and military bases. 


MARCH: OF SN 
SCIENCE (3 


50° KB. This 
at Ohio 
nic Laboratory was used on 
Now it will 
metallic 
structures, superconductivity and’ chemical 


19° to +4 
of temperatures available 
State’s Cryo; 
secret Manhattan Project work. 
help study of nuclear moments, 


modynamics. 
001 of a degree above 

F.). Below, liquid air is drawn 
from apparatus at —308° F 


he Soon equipment will chill 


absolute zero 
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robe. Foreign metallic ob- 
ts in the body can be found quickly and 
tly with the Berman Locator (left), re- 
General Electric X-Ray Corp., of 
A windii 

magnetic field about 
tallic object, cha 
are picked up by a secondary winding, 


g creates an alternating 
Near a me- 
occur in this field and 
This 
creates an audible signal, increasing in pitch 


ne probe 


as the foreign body is approached. 


Baking hors for Bett 
ps. Phosphors that 
rays inte 


turn invisible 


light inside a fluorescent tube ar¢ 
made more efficient by baking, according to 
Westinghouse Above, plati 
num boats loaded with chemicals are put 


in 2,700° F 


Electric Corp. 


electric oven to cook. 


NEWEST NAVAL SCOUT. The XOSE-I, o catopult- 
launched plane built by Edo Aircraft, is the Navy's 
newest scout. Powered by a Ranger 12-cylinder, 
550-hp., air-cooled engine, it flies at more thon 200 | 
mph. ond has @ range exceeding 1,000 miles. 


U-BOAT KITE, The contraption below is o Germon 


in AVIATION 


rotary kite now being studied by the U.S. Air Forces. TE on. 
It is engineless, weighs 180 Ibs. and folds into o weet 
compact bundle. Towed by U-boats, it carried oo 

an observation pilot, whe descended by ‘chute. 3 


PRESSURE TEST AIDS. In the atmosphere chamber 
at left the AiResearch Mfg. Co. tests plane-cabin 
pressurizing equipment at simulated altitudes up to 
70,000 feet. Technicions ascend” within 
limits of human safety to make adjustments. An= 
other AiResearch pressure implement is the midget 
air-expansion turbine below. Compressed air enter 
at about 150° F. and leaves ot -I5°—cold enough 

¢ and anything held in front of it. 


to frost the exit pi 
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FIVE ROADS TO DOOMSDAY 


MACHINES 


Intricate mechanisms at New 

York Planetarium show how 

inne pareenrioweneeeras celestial forces could burn, blast 
i ot act or freeze the world. 


By HARRY SAMUELS 
PSM Photos by ROBERT F, SMITH 


IHREE times a day in five spec 
ways the earth “dies” in the Ha 
Planetarium in New Yorl 
st performed in 1 
ee = ium’s sky drama was shut down by the 
has faded and its body is growing cold. Snow in 1941 and was not resumed until ré 
CeCe The new “End of the World” show 
[niin siderably more vivid than its prewar pred- 
ecessor because of added startling effects 
and more authentic b 
worked out by the Planetarium technical 
and scientific staffs. The pictures and cap- 
tions on the accompanying pages explain 
f y how these effects are obtained. 
a ‘ . Scientists and others—mostly _ others— 
fe) 2S 7s have predicted a possible end to the world 
in the near future sult of chain re- 
IRSTSE 2 icdipee actions set off by the use of «atomic energy. 
‘earth. With it would go the other 
planets: Mercury, Yenus,..Mors, Jupiter,. Solve, Uranos, 


: er 


INGENIOUS LIGHTING EQUIPMENT 


‘One of 12 identical projectors is shown below with 
to oid the others in giving the 
ine a heavy coating of snow for 

the "cooling sun" episode. The 12 projectors are 

set in banks of six. Each bank hos its own light 
source. Each lantern covers 1/12 of the snow scene. 


corte of those celestial nomads, comets, whose 
e in the solar family poses o puzzle for astron- 
ers, could crash the earth. Science thinks it- unlikely. 


Finally, the earth's grovity ¢ould lure the moon close 
lode and loose m 
speeds up to 45 miles a aecond, 
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‘The varieties of cosmic destruction depicted 
in the Planetarium show are, however, many 
millions of years distant by estimates of 
most astronomers, 

The Planctarium audience, seated under a 
huge dome, is transported through time and 
space to the center of Central Park in New 
York on a day billions of years in the future. 

‘The earth comes to its end the first time 
as the result of the misbehavior of the sun. 
‘The sun bursts into a nova, or new star, 
something that more than 10 other self- 
illuminated, igantic heavenly bodies do 
ch year (PSM, July ‘46, p. 108). The 
sudden, cataclysmic Hood of heat and en- 
ergy generated by the blast shrivels the 
earth to death, 

Next, the Plinetarium onlookers watch 
the other, but equally final, extreme—the 
eventual cooling of the sun to a degree 
where our k and frozen 
and can no longer sustain 

Gordon A. Atwater, Planetarium chair- 
man, says this cooling of the sun is an al- 
most certain eventuality unless it has some When the moon explodes and sets the earth on fire, 
unkown and inexhaustible means of renew 12 eo ex are oy he Be eae 
ing its ener; signed oll special ef is adjusting the Lucite 

In the third preview of doom, the earth — disks, which ore blobbed with transparent cement 
and all the other planets of our solar system end “when rotated couse the flames to flicker. 


GIVES “END OF THE WORLD” DRAMA ITS TERRIFYING REALISM 


In the scene in which the sun loses its heot and the rated with tiny holes (see diogram ot right below). 
earth grows cold, the audience in the Plonetorium The projector's housing is alto pierced. Light past- 

jal blizzard. ing through the two sets of holes is thrown on the 
stage sky in o spotted pattern. As the cylinder turns 
the spots move ond give the impression of a snowfall, 
This is one of the show's most startling scenes. 


ticHr source , 


= Se. 
SS KEEPS “SNOW™ 

ouniioniiee Bom rauine ~—aa$ 

ROTATING CYLINDER ~ TO THE FLOOR 
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The moon attains astounding size os it approaches 
the earth (left). This is done with o carbon are 
light, a photographic transparency of the moon, 
‘and a pinhole (above). Light from the arc travels 
through the transparency and the image of the 
moon is projected through the pinhole onto the 
Planetorium's hemispherical roof. As a motor-driven 
spool pulls the arc lamp closer to the transparency, 
the moon's image grows bigger and bigger. A pin- 
hole is used because o gloss lens would not hold 
sharp focus os the orc lamp nears the transparency. 


At the left is 0 close-up of one of the 
lenses in the Zeiss instrument that makes 
the "stors Hayden shows. The 
stors are projections of tiny pinpoints of 
light formed by rays passing through 
copper pierced by holes. The stars hava 
act positions. Each | 

the sky. The finger hold; 
id." The eyelid 
urse of the 
prevents projection’of the stars 

below the horizon of the earth. 


A section of one sphere 
many-eyed projector is shown at the 
ight. Looking from the top to the bot- 
tom of the picture, the reader can see 
that one lens is half 

another is almost 

bottom the eye is 

tubes under each lens are weighted with 
mercury and their job is to act as | 

for the eyelids by 

all times parallel to the horizon. 
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When the image of the moon hos expanded 

in the Planetarium sky just before "se 
the world on fire” and has reached 
i the are-lamp housing hits the 
trigger pointed out above. This contact dis- 
charges on ordinary photographic flosh bulb di 
the arc lamp (whose func- th 

in the caption at left). Th 
ppearance of the moon cre. 
ate the illusion that moon has blown up. 


De AI CL ERE Ne 


are innocent victims of a celestial hit-and- 
run accident. ‘The sun explodes as the result 
of a collision with a star from far out in 
space. ‘ 

The fourth possible end of the world 
urs When a mysterious wanderer from 
space, a comet a flaming tail, appears 
on the celestial stage. It approaches the 
earth at bewildering speed. Closer and 
closer it comes until it strikes with a terrible 
impact. Where the earth was a fraction of 
a second before there is now only space. 
Though not probable, a collision between 
the earth and a comet is possible. 

Astronomers know that some remote day 
the earth will pull the moon within the so- 
called “Roche's limit,” a distance from the 
earth roughly twice the earth's diameter. 
What will happen then is shown in the awe- 
some finale at the Planetarium. 

Moving slowly at first, but gaining mo- 
mentum as it approaches the New York s] 
line, a huge and terrifying moon soon fills 
half of the sky. There is a shattering crash 
as the moon explodes in the southeast hori- 
zon, breaking up into thousands of flaming 
meteors that bombard the mother planet. 
The skyline that rims the Planetarium be- 
comes a circle of blazing buildings. As the 
flames die down, pieces of the shattered 
moon circle the earth similar to the moons 
of Saturn—a halo for a dead world! 


Above is a close-up of several Lucite disks blobbed with 
19 transparent cement. When rotated the 
sa natural licking action. They ore driven by belting of 
the type used in dentists’ dri 

the belting mokes it possible to drive the 
ferent plones, with one motor. During the five acts at 
lanetarium, Robert Coles, associ 
the sky drama to the audience, usis 


‘olt flashlight to point out the stars, moon and the 
direction the action is taking. 


give false flomes 


. Threaded through pulley: 
disks, in 


Je curator, explains 
‘on arrow-projecting, 


ieee 


PROJECTION LENSES § 


CONDENSING LENSES LIGHT SOURCE 


The diagram above shows how one light source 
to serve six projectors in the snow-co 


cond the burning-styline effects. 


This i It is cut out of 
the background and thus ovoids the shadows that 
would be cast if the buildings were cut from some 
lid material ond applied to the bose. 
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‘AIDS TO 
‘MODERN LIVING | 


PULL-APART PIANOS 
manufactured by — Pratt 
Read & Co., Inc., of Ivory- 
ton, Conn., are designed to 
make moving easier. Charles 
Frederick Stein, the inven- 
tor, shown at right, says one 
man can fit and secure the 
sections completely within 
a few minutes. Brass hi 
with removable pins join the 
outer panels to the sound- 
board. Wood screws hold 
the other parts in place. 


NEW CARVING AIDS for the Thanks- 
giving table include these. One, dis- 
tributed by the Maxwell-Phillip Com- 
pany, New York, has an adjustable arm 
to hold the meat or fowl in place. The 
one below, by Philip E. Ebb, New 
York, hias spikes to grip the roast. 
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LADDER JACKS manufactured by Reimann 
provide a 


and Georger, of Buffalo, N. Y. 
sturdy scaffold at any desired h 
supporting ladders. The jack can be used 
over the ladder, as seen below, or under, ad- 
justment being provided to make the scaf- 
fold horizontal regardless of the ladder 
angle. Once the adjustment is made, the 
triangle that is formed cannot collapse until 
the adjustment pin is deliberately removed. 


WATER FOR COOKING is right at the range in 
kitchen below, saving the housewife many a step to 
sink. There’s a faucet on the end of a rubber tube which 
is pulled back into the wall by spring action after use. 
‘The scene appears in Poruan ScreNce on the Screen. 


QUICK CLEANING is a fea- 
ture of a new plumbing trap 
manufactured by the Bethle- 
hem Industrial Corporation, 
of New York City. As illus- 
trated in the photo at the 
right, the entire bottom of the 
trap screws off, allowing easy 
removal of sediment and any 
obstructing objects, The trap 
is made of brass castings, pre- 
cision machined. 


TWIN TUBS, one for washing and one for 
drying, are provided in the new washer pro- 
duced by the Easy Washing Machine Corp., 
of Syracuse, N. Y. Both can be used at the 
same time. Making a wringer unnecessary, 
one tub dries the clothing by centrifugal 
force. The washing cycle is controlled by 
setting a switch for the kind of fabric. 


MEN'S HATS made of 
plastic fibers combined 
with wool in a special 
weave are now on the 
market. American Vis- 
cose Corporation, of 
New York, produces the 
material, which is water- 
repellent, nonshrinking, 
nonstretching, and ex- 
| tremely lightweight. 


HOME HEAT requirements are 
automatically anticipated by a 
new thermostatic control that is 
actuated directly by outside tem- 
peratures. Designed to replace in- 
side room thermostats and day- 
night switches, it produces heat 
at regular intervals, the heating 
periods automatically changing 
as the weather changes. All heat- 
ing stops when outdoor tempera- 
tures rise above 65 deg. The 
control may be used with any 
type of heating system. Known 
as the “Weather Man,” it is a 
product of Automatic Devices 
Company, of Chicago. 


left-rear tire of that coupe,” he 
directed. “Tom Barnsley says 


Gus Startsa 0 wcocs 


“There's a rush job,” Stan 
told him importantly. “Fellow 


Stop-and- Go named _ Stinker, Orchard 


Street, just called up. Says he 


can’t get his car started. Want 


me to go?” 
us mer “['ll go,” Gus decided. “You 
find out what's the matter with 
Tom's tube. Stinker! That's a 
funny name. Sure you got it 
right?” 

Stan reassured him, and 
Gus got the wrecker out and 
drove it the 10 blocks to 
Orchard Street. Where No. 72 
should have been, there was a 
vacant lot. The ‘precise lady 
at 88 said that she had never 
heard of anyone by the name 
of Stinker and intimated she thought it in- 
delicate of Gus to have mentioned it. A 
red-faced woman at 66 remarked causti- 
that none of her neighbors was 
named Stinker although some should be. 


OE CLARK had gone to the bank, and 

Stan Hicks was left in the Model Ga- “shut up, 

rage office-showroom to take a turn at crown you, 
answering the telephone. grosping the broom 

“Yeah, all right," he shouted into the ™*ecingly- 
transmitter. “What's the name again?” 


or rl 
soid, 


“Spinker!” snapped the voice. 

“Shrinker,” Stan repeated confidently, 
“What didja say the address—" 

The line sizzled. “Not 
dope! Spinker! S-p-i-n-k-e-r! 

“Oh, now I get you, Mr. Stinker,” Stan 
said in a pleased voice. “Whatja say the 
address was?” 

Expletives answered him. “I've told you 
three times where I live!” barked the irate 
Mr. Spinker. “One-seven-two Orchard 
Street. Now get moving, will you?” 

“Yeah—you bet,” Stan said soothingly and 
hung up. The sports page he had been 
reading when the telephone interrupted 
caught his eye. He picked up the paper, 
elevated his feet on Joe’s spotless desk, and 
took up where he had left off. Then he 
went on to the comic strips, and he was 
deep in them when Joe came back. 

“Nothing important,” the grease monkey 
reported, and he strolled into the shop. 

Gus Wilson looked up from the job on 
which he was busy. “Check the tube in the 
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It took Gus 15 minutes to find out that 
the name was Spinker and the number 172, 
and he wasn’t at all happy about it when 
he drove the wrecker up the driveway at 
that address. The doors of the garage were 
closed, so he rang at the front door. A 
harried-looking young woman answered. 

“It was hours ago that Mr. Spinker 
phoned,” she told him bitterly. y 
band.is a busy man, and he couldn’t wait.” 

“Oh, I see,” Gus said, feeling foolish. “So 
he got his car started?” 

“Mr. Spinker has a terrible temper,” she 
said with more than a touch of pride. 
“When you didn’t come promptly, as you'd 
promised, he lost it and slammed the car 
door good and hard. Then, when you still 
didn’t come, he tried the starter again, and 


By MARTIN BUNN 


it worked. So now we don’t need you!” 
Then she slammed the house door. 

He drove back to the Model Garage and 
took the matter up with Stan—with the 
result that the grease monkey, who had put 
a new tube in Tom Barnsley’s tire, was as 
deflated as the one he'd taken out. 

But Gus isn’t one to nurse a grudge, and 
within a week the Spinker incident’ had- 
ceased to be a subject for reproach even if 
the embarrassment hadn’t been forgotten. 
Nevertheless, Stan looked sheepish when 
he came into the shop just after opening 
one morning and said: “You're wanted on 
the phone, boss. It’s—it’s that fellow over 
on Orchard Street who couldn't get his bus 
started. He won't talk to anybody but-you.” 

Gus grunted, went into the office, and 
picked up the telephone. The voice that 
sprang at him out of the receiver was as 
prickly with inadequately repressed fury 
as a radio set is with static in a thunder- 
storm. About the first printable words Gus 


see what’s wrong with it!” 
“Look here,” Gus told 


get there. Understand that?” 


right—I'll wait! Make it fast!” 


hair—and he was right, for that wa 


i When Gus drove 
his wrist watch. “Look,” he roared. 


gagement at my office at nine. About 
And don’t call 


gain-off-aga 
“Jalopy!” howled Spinker. 
model. Don't look at it. Start it!” 
He led the way to the garage. 
kicking the starter for half hour, 
growled, “without getting a turn.” 


worked before, vi 
“L did, and—” Spinker’s red fa 
redder. “How did you know that?” 
“You look the type,” Gus sa 
got into the driver's seat. The ignit 


ran, without a miss or sputter. 
Spinker was wearing 


derby. 


snatched it off with both hands, hurled it 
nto the air, 


to the ground, leaped high 
and came down on it with both feet. 


jaw worked soundlessly for some seconds, 
and then two bitter words emerged from 
“Confounded 


under his red mustache: 
trickery! 


“Take it easy, or you'll bust something 
besides your hat.” Gus advised. “You aren’t 
the first man who's been made a sucker by 


an automobile electric system.” 


But Spinker wasn’t to be consoled, aad 
his shouting and expletives finally brought 
his wife from her sweeping, broom still in 
hand. She gave Gus a nasty look, and then 
addressed her husband in dulcet tones. 

“Hush, Horace dear. Control yourself. 


‘Think of the children,” she told him. 
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heard were: “My car won't start, and I've 
got to get to the office. Come over here and 


im. crisply, 
haven't time to go driving around town on 
fool's errands. If you want me to check 
your car, stay right where you are until I 


Over the wire came a new volume of 
expletives, and then the voice said: “. 


& HE drove the wrecker across town, 
Gus indulged in mentally portraying 
the terrible-tempered Spinker. He pictured 
him as a big man with a red face and red 


the sort of man who was waiting for him. 
up, the man stuck out 


quarter to, and I've got an important en- 


e Stinker!” 
agreed, grinning. “Let's have 


“Why didn’t, you slam the door? That 


id dryly, and 

on was 
on. He pressed the starter pedal, and the 
engine took off with a purposeful roar and 


He went on yelling. Mrs. Spinker’s thin- 
lipped mouth tightened. “Shut up, jerk, or 
Til crown you,” she said, grasping the 
broom menacingly. 

Spinker’s yelling stopped as abruptly as 
if he'd been gagged. His mouth opened 
and closed soundlessly half a dozen times. 

“Why does the car start sometimes and 
not start other times?” he asked huskily. 
“Why did it start every morning for a week 
when I slammed the door, and why didn’t 
it start this morning when I nearly slammed 
the hinges off? Why did it start for you 
and not for me? Why? That's what I 
want to know.” 

Mrs. Spinker turned her gaze from her 
husband to Gus, and in her green eyes 
there was the look of a watchful bobcat. 
“Tell him why,” she said briefly. 

Gus grinned. “I'll have to find out my- 
self,” he told het 

He poked under the hood at various 
wiring connections with an exploratory 
forefinger. After he had got to the starter 
motor and poked the lug on the starter 
switch, he straightened up. 

“There it is,” he said. “That lug is so 
loose it forms « high-resistance connection 
passes enough current to operate the 
lights and horn, but usually it can’t pass 
the several hundred amperes necessary to 
cold engine. 
sed a warning hand as Spinker 
signs of sounding off again. 

In this particular case,” he explained, 
“the lug is so loose it can’t pass enough 
current to operate the starting motor. Slam- 
ming the door sometimes jars it together 
so starting is possible. Lots of times the 
same thing is caused by loose battery ter- 
minals.” 

Gus removed the loose lug, cleaned it 
with waste from his coverall pocket, and 
replaced it. He tightened it until it was 
snug. 

“That will get you to your office,” he 
said, “but you'd better bring your car over 
to my shop for a check on all the wiring.” 

Spinker looked at his watch, “Suffering 
cats!” he yelled. “I've got to get going!” 
He jumped into the car and started off, 
yelling to his wife: “Pay this fellow!” 

Gus climbed into his wrecker. “I'll send 
the bill,” he told Mrs. Spinker. 

She nodded. There was a far-away look 
in her eyes. “I hate to see Horace go in 
the morning,” she said. “It’s so—so sort of 
Jonesome when he isn’t around.” 
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1. THIS ROADSIDE FLARE, a good warning 
light for nighttime highway stops, is made 
from the bottom of an old oilean. The wick 
is cotton wrapping cord tied into a bundle 
of the diameter of the hole and cut square at 
both ends. Kerosene is good fuel. A bottle 
cap covers the wick when the flare is not in 
use.—H. K. 


2. STEERING-WHEEL CRACKS can be filled 
with clear cellulose cement so they won't 
be noticed. Scrape out and clean the cracks 
in the plastic and force in the cement in one 
or more applications. File and polish when 
dry.-W. A. W. 


3. LEAKS IN A VENTILATOR are best re- 
paired with a new gasket, which can be cut 
from an old inner tube. Remove the ven- 
tilator flap, trace and cut a %” gasket, and 
cement it to the old rubber. Replace the 
flap, put some wax on the new gasket, and 
close the flap to provide pressure.—D. Z. 


4, WIRING A HEADLIGHT INDICATOR on 
the dashboard is simply a matter of carry- 
ing a wire from it to the high-beam terminal 
on the foot switch. A pilot-light fixture may 
be purchased or made up from a steel clamp, 
machine screw, wood disk, socket, and a 
plastic bottle cap.—A. W. C. 
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USING VENTILATOR FLAP AS A 
TEMPLATE, CUT A NEW GASKET 


By WILLIAM H. CROUSE 


EF YOUR engine has a tendency either to 
overheat or to warm up sluggishly, bet- 
ter take a look at the thermostat or thermo- 
stats between the radiator and engine. 
Either difficulty is a pretty good sign that 
this vital automatic control is failing to do 
its job. Taking the tip may save you a big 
repair bill later. 

Two types of thermostats are used in the 
‘cooling system of modern cars. The bel- 
lows type is the more common. It consists 
of an airtight, flexible bellows of copper or 
bronze containing a few drops of a volatile 
liquid. As the water heats, this liquid boils, 
the pressure expands the bellows, 
bellows opens a valve in the wa 
the radiator. The other is the coil-spring, 
bimetal type, its action depending on two 
metal strips that expand at different rates. 

Ideally, automotive engineers would like 
to have an engine operate at a temperature 
just short of boiling away the cooling water. 
‘An overcooled engine wastes fuel, develops 
crankcase sludge, and performs inefficiently; 
an overheated engine is not only inefficient 
but also liable to serious lubrication troubles, 

In addition to keeping a nice balance be- 
tween heat removal and maximum heat 
needs, the thermostat also must hurry the 
engine through the warm-up period. You 
would notice failure in the latter respect 
particularly on a cold morning, for the en- 
gine might continue to splutter and cough 
for miles before settling down, if at all. 

When an engine is cold, the thermostat 
shuts off water flow through the radiator, 
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Standing sentry over your engine are 
heat-sensitive little gadgets that make 
the difference between carefree motor- 
ing and engine troubles. 


THERMOSTATS on Guard 


permitting it to circulate only in the upper 
and lower engine jackets. On many engines 
the pressure of the water pump opens a 
spring-loaded valve in the bypass between 
the upper and lower jackets when the radia- 
tor line is closed. With water circulating 
only within the jackets, the engine quickly 
warms up. Then the thermostat opens and 
allows water to pass through the radiator. 

In some cars, other thermostats help along 
the warming process. One closes the ra 
tor shutter, preventing air from passing 
through the radiator until the engine is 
warm. Another operates the automatic 
choke, closing the valve to enrich the fuel- 
air mixture when the engine is cold and 
opening it to give a lean mixture for normal 
conditions, A third controls a valve that 
diverts hot exhaust gases into the heat-riser 
oven that surrounds part of the intake mani- 
fold. This preheats the fuel-air mixture. 

Not only does a short warm-up period 
save gasoline and reduce wear on moving 
engine parts, but it helps prevent formation 
of sludge in the crankcase. Sludge is a 
formed 
when oil ad water mix, the water condens- 
ing from air passing through the crankcase. 
Normally, this water evaporates and is driven 
out, but on short trips, or if the engine heats 
up slowly, the water accumulates and sludge 
forms, impairing lubrication. 

When the thermostat allows the engine 
temperature to rise too high, the antifreeze 
and cooling water boil away and high-tem- 
perature sludge may form in the oil. High- 
temperature sludge, entirely different from 
ordinary crankcase sludge, results from a 
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chemical change that produces small hard 
particles in the oil. These block passages in 
the lubric: system, 

In seeking to keep engine temperature 
within definite limits, automotive engineers 
must consider the great variety of driving 
conditions that engines encounter. Some 
engines are routinely operated at high 

heavy load while oth 


tions. Climate, atmospheric temperatures, 
and altitude also are factors. Fortunately, 
the thermostat can balance all of the For 
example, the thermostat may open only 
slightly, or possibly not at all, in extremely 
cold weather if the car heater is removing 
enough heat from the system. 

‘As you might expect, the most efficient 
temperature ranges vary with different en- 
gines. One car uses a thermostat which 
starts to open at 151 deg. and reaches wide- 
open position at 173 deg. In another, the 
thermostat begins to open at around 160 
deg. and is open at 183 deg. In general, 
where a temporary or alcohol-base anti- 
freeze is used, a thermostat that operates at 
somewhat lower temperatures is desirable 
since such antifreeze compounds boil at 
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lower temperatures than water. With the 
exception of a few types, thermostats are 
not adjustable, and a different thermostat 
must be installed to change the operating 
temperature. However, engineers have an- 
other trick up their sleeves to increase en- 
gine temperature without danger of boiling. 
This is the sealed cooling system with a 
radiator or expansion-tank pressure cap. 
The cap contains a spring-loaded blowoff 
alve that remains closed until as much as 
Ib. above atmospheric pressure builds up 
in the cooling system. This increased pres- 
sure raises the boiling point of water from 
212 deg. (at sea level) to about 250 deg., 
comparable increase in the boiling 


with 
point of an alcohol-water coolant. The cap 
also contains a vacuum valve that opens 
when the engine cools, allowing air to enter 
and prevent a vacuum that might ,collapse 
the hose or radiator. 

If you have paid attention to the action 
of your heat indicator, you know about how 
far you must drive before the pointer be- 
gins to show that the engine is warming up. 
In cold weather you naturally must drive 
somewhat farther before this occurs. But 
if you drive a long distance and the gauge 
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shows no change, you can suspect that the 
thermostat is stuck in the open position. 
(Sometimes the temperature gauge is stuck 
or defective.) Failure of the heater to give 
out enough heat is an even more noticeable 
indication that the thermostat is stuck, 

You can quickly check thermostatic ac- 
tion. When the engine is thoroughly cook, 
start it, and, after a few seconds, feel the 
top water tank of the radiator or take the 
radiator cap off and test the water with a 
finger. If there is any warmth, the thermo- 
stat is open and allowing water to flow to 
the radiator before the engine has reached 


When cold, the thermostat bars circulation in 
the radiator, left. After the e hot, the 
water goes into the entire cooling system, right. 


‘THERMOSTAT 
CLOSED 
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operating temperature. With a cold engine, 
hot water should not be delivered to the 
radiator for several minutes at least. 

This is not a foolproof check, but it will 
give you a good idea of what the thermostat 
is doing. A positive check requires removal 
of the thermostat. First drain the cooling 
system until the water level is below the 
thermostat housing. Then remove the up- 
per water hose and thermostat housing, and 
the thermostat can be taken out, 

Suspend the thermostat and a thermom- 
eter in a pan of water so that neither touches 
the bottom. Now heat the water and ob- 
serve the temperature at which the thermo- 
stat begins to open and the point at which 
it is fully open. 

Although a thermostat stuck in the closed 
position may cause an engine to overheat, 
there also are other possibilities. Extremely 
high temperatures (for example, those 
found on a desert) may prevent the cooling 
system from functioning satisfactorily. A 
sticking manifold valve may not close off 
the heat-riser oven. Lack of oil and over- 
loading also bring about overheating. 

Most often, however, we think of the cool- 
ing system first when ‘an engine overheal 
This can be quickly checked. Make sure 
first of all that there is water in the radiator. 
Then turn off the engine and look at the 
fan belt. A loose belt may slip and not turn 
the fan sufficiently fast to draw the neces- 


sary amount of cooling air through the ra- 
daar, The belt can be tightened on most 
cars by loosening the generator mounting 
and shifting it slightly. But avoid excessive 
tightening of the belt, for this is hard on 
both belt and bearings. 

Particularly on cars with sealed cooling 
systems, be careful in removing the cap to 
look at the water—or you may be burned 
by steam. In the sealed system, the sudden 
reduction of pressure may permit a power- 
ful boiling action. Pressure can be reduced 
slowly by turning the cap slightly and wait- 
ing a moment before removing it. 

If you suspect that the overheating re- 
sults from a thermostat stuck in the closed 
position, a check can be made by operating 
the engine for a few minutes until it is hot, 
and then feeling the radiator. If the radia- 
tor is cold, you may feel reasonably sure 
that you have located the trouble. If the 
radiator does warm up a little, you then 
have four possible trouble causes—the ther- 


Thermostats used in the cooling syst 
two general kinds. One is the fa! 


of automob: 
bimetal type, the other a bellows containing a volatile fluid. 


mostat, the water pump, the hose, or accu- 
mulations of rust and scale. 

When water in the cooling system is rust- 
colored or dirty, it seems likely that rust and 
scale may have impeded circulation, For a 
modest charge, garages will add cleaning 
compounds and flush out the cooling sys- 
tem, or you can do it yourself with a garden 
hose. The thermostat should be removed 
and the radiator and engine jackets flushed. 

Some idea of water-pump action can be 
gained by pinching the upper hose to the 
radiator closed while the engine is running. 
(Keep your hands clear of the fan!) If the 
water pressure in the hose is felt to increase 
materially as the engine is speeded up, the 
pump probably is operating satisfactorily. 
Next, release the upper hose and watch the 
lower hose as the engine is speeded up. 
Rotted or worn-out hose often collapses as 
pump suction goes up with increased en- 
gine speed. This chokes off the flow of 
water. Such hose should be replaced, 


present o varied appearance, but there are onh 
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ONLY THREE WHEELS support the newest 
car to appear among the current French crop 
of small, light automobiles. The “Mathis” 
has a front-wheel drive and seats four—three 
in front and one crosswise in the rear. A 
water-cooled, twin-cylinder opposed engine 
with dual radiators powers the car to a top 
speed of 70 m.p.h. More than 100 miles per 
gal. at 45 m.p.h. is the mileage claimed by 
the designer. 


The smoll, flat twin engine 
shown above gives top 
speed of 70 m.p.h. At left, 
tricycle construction can be 
seen. Note the narrow rear 
end, which hos room for 
one person sitting crosswise, 


BABY‘’S MEALS can be served 5 as | A TAPERED SHIM that 
en route with a new accessory. An will compensate for ir- 
ice-cube cooled container stores regular wear on motor 
a bottle until feeding time, when bearings is reported to be 
it is warmed by an electric heater extending the useful life 
that plugs into the dashboard. of old cars. Tapered in 
The “Papoose” is made by C. & C. thickness from .004” to 
Mfg. Co., Chicago, Ill. .0005”, the feather shim 

restores full rolling sur- 
face to used bearings, re- 
ports the inventor and 
manufacturer, A. H. 
ae © Blaisdell of Long Beach. 


RECESSED so that it ™ 
won't catch on clothing 
or bang careless wrists, 
a _new type of steering- | 
wheel spinner is mounted 
within the rim. Because 
it lies on a shorter radius, 
it provides even faster 
turning than a rim- 
mounted one. Northwest 
Tractor & Equipment Co., 
Minneapolis, Minn., | 
makes it. iz bs 
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© Carbon-Arc Brazing Torch 

© Portable Radio-Phonograph 
s Repairs with Iron Cements 
© HO-Gauge Streamliner 

© Table-Top Color Pictures 
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PINE SCREEN 


Frames Old Maps 


CRAFTWORK 
e% lor 
2 CHRISTMAS 


Sn wood turnings, some simple jigsaw 
work, and sets of beveled and decorated 
panels combine to make a period screen ap- 
propriate for an Early American room. Either 
clear or knotty pine is suitable, but knots 
must be firm, and they should be kept away 
from joints and shellacked before finishing. 
All three screen sections are exactly alike, 
except for the upper-panel decorati 
variety is desirable, and are 
double-acting screen hinges. Mortise the 
turnings into the top rails and glue the rail 
tenons into the stiles. Drill and peg the mor- 
tise-and-tenon joints or put in countersunk 
screws puttied to appear as pegs. 
Dimensions for the panels are %” less than 
the openings in the frames to allow for ex- 
pansion joints hidden by quarter-round 
molding. The upper panels are composition 
board on which old maps, decals, or other 
suitable decorations are applied and given a 
protective coat of clear varnish. Bevel solid 
stock for the lower panels, which can be 
made up from two or more edge-glued 
boards if stock wide enough for the opening 


aes wit ou 


is not available, Stain and varnish the wood wine wea nvm 
frame before fitting top panels.—H. R. D. ; sen uncer (ental 
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Treasure-Chest Book Ends 


DOUBLE AS UTILITY BOXES 


'HIP-CARVING beginners will enjoy 

this project. If carefully laid out, the 
carving itself is elementary enough, yet the 
result is a pair of rich-looking chests that 
not only serve as practical book ends, but 
are also sufficiently roomy to hold cigarettes, 
cards, and other small accessories. 

Black walnut is a good wood to use, since 
it lends itself to a fine finish and since it 
is heavy enough to support books securely. 
Lay out the patterns on the front and top, 
remembering that the one for the top fol- 
lows the curve, and cut the V-shaped 
grooves with a small, straight chisel. Then 
dado the ends to receive &” fiber board or 
similar stock for the bottom, drill undersize 
holes for the escutcheon pins that hold on 


the copper strips, and assemble with glue. 

Before putting on the copper strips, sand 
the comers round. Do the same with the 
feet and the lid, and then take the sharp 
corners off all exposed places with light 
sanding. The inside of the lid may be 
hollowed. Attach with small brass hinges. 

An effective finish for the wood can be 
obtained by three applications of oil, rubbed. 
in well. Polish the metal until it gleams 
and coat with clear lacquer to prevent 
tarnish. 

The cleat between each box and the up- 
rights behind it is wide enough to permit 
the hinged lid to be fully opened. If the 
thickness of the lid is increased, be sure to 
increase cleat thickness.—A. ARMsTRONG. 


MORTISE AND TENON 
‘OR DOWEL JOINTS. 


Small Early American Tray Table Has Built-In “Wine Cellar’ 


‘Tms small tray table is really a miniature 
Colonial “hutch table” with a removable 
tray top. When the tray is lifted off, a deep 
well in the table provides storage for bottles 
and glasses or for games, sewing materials, 
and the like. The larger piece from which 
it was copied had a hinged top, but it also 
had the hutch, %r chest, for storage below 
the lid. 

All parts of the table are constructed of 
%” white pine except the feet, which are 
1K” by 1%” pine, and the well bottom, which 


is 3/16” plywood. Lay out 2” squares on 
the stock for the ends and aprons, and then 
transfer the curves shown in the drawing. 

The tray is made of maple with a bottom 
of veneered plywood, or of ordinary X” ply- 
wood or hard-pressed composition wood if 
it is desired to apply a print or an old map 
to the bottom as decoration. Curves for 
the four pieces forming the rim of the tray 
are also given in the drawing above and are 
likewise transferred to 2” squares on the 
stock for jigsawing—Henry R. D1aMonp. 


Personalized Beverage Stirrers Marked with Name on Inside 


Inprvipuat sets of beverage stirrers can be made from 
small glass tubing cut to 6” or 7” lengths. Print your 
name on slips of white or colored paper, insert a slip in 
each tube, and close and round the ends in a gas flame. 
When you are preparing for a party, the names of guests 
can be inserted, and the rods then presented to them 
at the end of the evening.—Enx H. Durry. 
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VARY CUTS TO KEEP SIMILAR 


JOINTS FROM FITTING 


Bucks have stepped out of the toy class. 
Given special shapes, they can be used 
to teach as well as amuse young children. 


The set illustrated above, for example, has 
dovetails locking the blocks into a train that 
can be snaked across the oor or even swung 
through the air. If all the joints were 
alike, it would merely be a simple toy; but 
if you shape each dovetail differently so that 
the train fits together only in proper alpha- 
betical order, it will help teach a three- 
year-old the alphabet. Numbered blocks 
could teach him to count, and other sets 
might be made for anything else a child 
must learn in sequence, from script or 
lower-case alphabets to U. S. Presidents. 
Construction of the alphabet train re- 
quires only a coping saw, some wood, and 
about an hour's time. Use hardwood ap- 
proximately 1” thick, 1%” wide, and 39” 
long. Mark the board into 26 1%” pieces 


and saw them out, following the principles 
suggested above. After sanding, paint and 
letter the blocks in the bright colors young 
children like. For the proper snakiness, the 
blocks should fit rather loosely. Use a thick 
blade in the saw and, if necessary, file down 
any surfaces that prevent the train from 
bending. The dovetails must grip firmly, 
however, so that the train will not fall apart 
easily, and they must be strong enough to 
withstand the inevitable rough handling of 
pre-school children. 

Since the alphabet can seldom be taught 
easily to a child younger than three, two- 
year-olds will get most benefit from the 
simpler number train. Make this set in the 
same way as the alphabet train, but con- 
siderably larger, using wood 1%” thick, 3” 
wide, and 30” long. Cut into 3” squares, 
and this time shape very distinctive dove- 
tails for simplicity.—Sruart Hoyt. 
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LEATHERETTE-COVERED — 


OVERNIGHT 


1 Plywood %” thick is the base stock. Make it 

into a box held with waterproof glue ond 
brods, first marking the pieces for sawing off 
the top so brods won't come in the way. 


5 Cotton sheet wadding is cut slightly undersize 

ond glued to the top and bottom only. Allow- 
ance must be mode for the padding when the 
pattern for # id out. 
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CASE 


BY CHARLES M. RICE 


SMETALLIP @ent 
TMWARD TO ALLOW 
FOR THICKNESS 

OF COVERING 


2 Drill © metal tip for screws, attach it to the 

je of the bottom as shown, and then bend 
it back o little so that the covering on the top will 
poss. Sond the box corners round. 


6 Stretch the covering over the wood on tacky 
lue. Press it into the corn at the lip, 

ot the ‘angle, and continue stretching 

the . Sond them smooth when dry. 


ICH-LOOKING luggage 

appeals to everyone, 
but often the price is pro- 
hibitive, Here is an over- 
night case that you can 
make yourself and carry ” 
with pride. It is handsome and sturdy and 
has the appearance of a luxury item, yet 
it can be made for less than the cost of a 
cheap, flimsily constructed piece. 

The base of the case is a plywood box, 
and the covering is a heavy imitation leather. 
Dull blue was chosen for the case shown 
here, but upholstery shops carry a tempting 
variety, and you will be able to find almost 
any shade you could desire. The lining may 
be any suitable material to harmonize. Blue 
satin upholstery with gay stripes in rose and 
yellow was used for this case, A modern 
plastic handle and special hinges and a lock 


were obtained at a luggage- 
repair shop. 

When laying out the pat- 
terns for the covering, it is 
a good idea to tack the cot- 

. ton padding in place with 
spots of glue at the corners first so you 
will be sure to have enough material. Note 
how the comers are mitered and cut to 
avoid overlapping on the edges as this would 
keep the lid from coming down tight all 
around. Be sure to allow an extra 1” of ma- 
terial for the front of the bottom section so 
the metal lip can be covered. Slitting the 
material near the mitered ends of this lip 
will enable you to stretch it down smoothly 
inside. The cut ends are pinched together 
and later sanded down slightly after the 
glue has dried. 


The case is shown in color on page 112, 


Cut a rectangle of covering material large 

enough to reach inside the box about |” ond 
place the box in the center to mark the pattern 
on the inside foce of the material. 


7 All hardware is fostoned with noils started in 

drilled holes and clinched. The hinges shown 
ore made 
top at a 90: 


jally for luggoge ond brace the 


- angle when open. 


4 Loy cut and cut the covering for the top in 

the same way. So the top will close tight, miter 
the corners of both pieces ond cut with o sharp 
knife to avoid double thickness there. 


ining in loosely over the hinged joint. 
Line the bottom, sides, ond top with material 
sewed to cardboard ond glued. Cutouts are made 
for the mirror and a tape to hold cosmetics. 
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For different games are included in a 
compact kit small enough to be taken 
anywhere. Each has its own board sliding in 
grooved runners. The “men” are marbles 
kept in a drawer. Make the kit of hardwood. 

Fox and Geese is an old-time favorite. 
One player places 17 geese on the board at 
the crossed spots, and the other has the fox 
in the middle. Moves can be made in any 
direction, but only one space at a time. The 
geese try to hem the fox in on all sides, while 
the fox attempts to take them by jumping 
any next to him if there is a vacant space 
behind. If he fails to take a goose when he 
has a chance, a captured goose must be re- 
turned to a starting point. The game ends 
when only three geese are left or the fox 
can’t move, 


FOX AND GEESE 


CHECKERS 


FOUR-IN-ONE 


Put a dot of contrasting paint on several 
checker men. Turn it down until a man 
becomes a king, and then turn it up. 

Mill requires nine men, the players al- 
ternating at placing them at any point of 
intersection. Each tries to get three in a 
line to “close a mill,” which entitles him to 
take any opponent's man not in a row of 
three, unless there are no others, when one 
of three may be removed. When all are on 
the board, men are moved a space at a 
time. As soon as a player is reduced to three 
men, he may “hop” to any vacant spot. He 
is defeated when he has only two men left. 

Solitaire is for one player. Cover all but 
the center hole and jump until only one 
marble is left. It’s fascinating and not as 
easy as it sounds.—Euata WALTNER. 


SOLITAIRE MILL 
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Mold Plywood Yourself with Scrap Veneer and Homemade Jigs 


You pon’r need a shop full of hydraulic 
presses and other expensive equipment to 
mold useful, attractive articles from ply- 
wood. With’ only a saw and_ screwdriver, 
jigs can be made for shaping drapery clips, 
coat hooks, brackets, and many other dis- 
tinctive household items. And scrap veneer 
will serve as the raw material—the hanger 
and bracket illustrated were constructed 
from the sides of an old packing crate. 

The procedure is the same no matter what 
you make. First, soak narrow strips of .050” 


Kitchen-Distilled Water 


Tuar’s Money running down the 
drain every time you pour away 
the pan of water collected from a 
defrosting refrigerator. For the 
water is chemically pure and can be 
used for any purpose requiring dis- 
tilled water—to fill a‘car battery, in 
photography, or for home chemistry 
experiments. 

In a refrigerator, water vapor that 
evaporated from food, or was al- 
ready pier in the air, condenses 
on the coils and freezes, an ap 
oration-condensation process simi. 
lar to that used to make distilled 
water. Catch the melting ice in a 
clean pan.—Mrs. C. J. Woon. 


to .070” veneer in hot water until pliable; 
10 minutes should be long enough. Bend 
two or more strips, depending on the 
strength required, around the jig form, and 
lock these veneer layers against the “form 
with the wedges. After the strips have set in 
shape, they are coated with glue and re- 
turned to the jig. Hardwood is used for the 
forms and wedges. The forms, which shape 
the veneer, and the outer wedges are 
screwed to a backing board. The inner 
wedges are free.—Gronce R. Jones. 


File Card Cleans Abrasive Disks 


A rie card will clean abrasive disks of the dust 
accumulated from cutting soft metal and plastics, 
improving cutting speed and prolonging life. With 
the power off, scrub the wheel briskly.—W. T. 
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MUSICAL INSTRUMENTS made of clear 
acrylic plastic are a hobby with William 
Glass, shown above with some of the 12 he 
has created over a period of years. His work 
is done at home, the kitchen oven providing 
the heat to form the plastic. 


A EUROPEAN RACING CAR was the pro- 
totype of this little model. Less than 5” long, 
it is a product of the craftsmanship ae Her- 
bert Lozier, Brooklyn, N. Y. Each wheel is 
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RIDING HIGH, this youngster enjoys the 
mock airplane ‘rigged up by Richard C. 
Clapp, of Little Silver, N. J., to slide down a 
cable stretched at an angle from a bar. 
‘There's a safety belt to prevent mishaps and 
the wheels have knee action to absorb the 
shock when they touch down. 


SEVERAL CABIN CRUISERS built from plans 
Published in a series of articles in Poru 


have been churning Puget Sound this year, 
among them the trim job below turned out 
by Lawrence L. Ames, of Tacoma, and sev- 
eral friends. The cabin design was changed. 


sprung (note the coins in the photo at right 
below), and the steering wheel has complete 
working linkage. The motor and transmission 
are accurately shaped and scaled. 


Have you pulled off a smart one 


lately? We will pay for acceptable 
contributions showing ingenious 
solutions of problems in the home, 
shop, garage, or camp. It doesn’t 


WAX CRAYON, rubbed on brass, 
aluminum, or other metal surfaces, 
serves as an excellent base for sty- 
lus markings. After the metal has 
been worked, wipe off the wax 
with paper and buff the article to 
a fine finish—Mns. F. J. Hacur. 


WAITING BY THE TELEPHONE makes a guy 
lonely. I don’t wait any more, but if I want to 
find out whether my phone's been busy, I stick 
two slips of paper—one white, one carbon—be- 
tween the clapper and each bell. A ring then 
leaves a permanent and indelible signature on the 
white paper.—Josern L, Coy. 


SHOW ME THE WAY TO GO HOME. With the 
garage light off, our back yard, is dark as Dracula’ 
heart. To let me reach the back porch without bark- 

pi ing up the wrong shins, I rigged a model-airplane 
engine timer into the garage circuit. It shuts off the 

light after I'm in the house. It also gives me light 

6s for backing out at night, cutting off the juice after 

S T'm out of the driveway.—Stuart ANDERSON. 


~ ) Eo) 
V//// /) 
IT'S A DOG'S LIFE being left all 
alone while the family goes out for 
the day. My pup, Nellie, didn’t 
like it and neither did I, so we 
worked out a way to leave this 
dog's hot dogs behind. One end of 
a string that holds a wiener is 
looped over a spool and hooked to 
a clock-alarm key. At dinner time, 
the preset clock goes off and the 
precooked picnic comes tumbling 
down.—P. S. BusHNELL. 


Brrore you start cutting out paper dolls 
yourself on what should be a quiet, 
peaceful day at home, make and cut out 
cardboard patterns for the pieces shown 
here. Then turn them over to the children 
along with some stiff paper, colored if pos- 
sible, a pencil for tracing the outlines, and 
scissors. No glue or paste is needed in mak- 


Cut It Out! 


When you say that to the kids on 
a rainy Sunday afternoon, give 
them scissors, a pencil, and patterns 
for these three paper novelties. 
Then sit back and relax. 


ing the novelties, so there will be no messy 
table to clean when supper is ready. 

All the pieces are folded on the lines 
shown and interlocked or put through slots 
as indicated. They are surprisingly strong 
and can be used as favors when the fun of 
making them has ended. 

The cigarette dispenser is the easiest to 
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cut and fold. It interlocks solidly without 
the use of slits. A design painted on it will 
decorate it for use. 

There are no tricks connected with the 
candleholder, Fold the triangular sections 
so they will slip through their slots, and then 


Pegs through the | 
members of the table 
hold the top 

ot any desired 


or drawing angle. 


flatten them out again so they remain locked. 


Three designs are given for the top of the 
dime bank—square, round, and clover-leaf, 
Patterns for each can be made to add va- 
riety. The triangular pieces also fold to go 
through their slots.—Jack MELLINGER. 


Coffee Table Useful in Sickbed 


Mave of ordinary lumber and three 
dowels or broomsticks, and then given two 
coats of enamel or lacquer, this combination 
table has a use in almost every room in the 
average small apartment. 

In the living room, it is a coffee table. 
Its tilting feature employed, it can be set up 
on a kitchen table and used as a drawing 
board. The stretchers should be high enough 
to clear a person's legs so it can be used 
in a sickbed with the top level or inclined. 

Make the four rounded ends first, taking 
care to get them all alike; then drill three 
stretcher holes with the bottom pieces 
clamped together and drill a hole through 
for the middle stretcher in each upper mem- 
ber. Glue the outside dowels in the lower 
member and glue the middle dowel only in 
the upper member, leaving it unglued in the 
lower piece so it will serve as a pivot. 

Drill the peg holes in the lower member 
and those in the upper only after the table 
is assembled. Stop those in the upper piece 
so they won't show from the outside. Use 
the lower peg holes as guides and tilt the 
table at desired angles before drilling the 
uper ones. 

open corners in the %” by 1%” rim are 
to accommodate the ends of the head of a 
small T-square used butted against the in- 
side of either side rim.—Gorpon S. Gappa. 


Nov, 
1946 159 


A MULTIPURPOSE GAUGE that can be ad- 
justed to check work as long as 6” reduces or | 
eliminates the need for large micrometers or 
numerous fixed gauges. Adjustment for various 
dimensions is accomplished by sliding the limit 
ring to change the distance between it and the 
fixed end ring or the handle. The instrument 
can serve as a go or no-go gauge: a tolerance 
allowance of .005” is ground on half of one face 
of the limit ring, and an allowance of .010” is 
ground on half of the other face. By using two 

it rings, tolerances can be varied from .005” VERTICAL CUTTING OPERATIONS 
to 020”, report the makers, F. H. Smith Mfg. can be performed on a drill press with 
Co., of Chicago. the new conversion unit shown above. 
It fits over the drill-press spindle and 
changes rotary action to a vertical re- 
ciprocating movement through a steel 
roller cam. With only three moving 
parts, the converter files, cuts, saws, 
or slots. It can be attached to any 
drill press within three minutes, say 
the manufacturers of the unit, the 
Leo G. Brown Engineering Co., of 
Los Angeles, 


PLACING SCREWS in tight 
spots is easy with this new 
screwdriver. The Jiffy-Tite 
has a split blade that ex- 
pands inside the slot and 
grips the screw. Millen 
Manufacturing Co., of Bos- 
ton, makes it. 


« 


» 


EXACT CENTERING of 
work in power tools is sim- 
plified with an optical sight 
that fits into the chuck, per- 
mitting the machinist to 
look along the spindle axis 
and bring punch or scratch 
marks into line with a reti- 
cle. Known as the Opti-Lo- 
cator, it is made by the 
Benton Co., of Los Angeles. 
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Rubbed Varnish Finish 
for Fine Carvings 


RS beauty can be combined with lasting protection in 
‘a finish for fine wood carvings. Wear-resistant gloss 
varnish, rubbed with pumice, gi fine s heen that 
will be superior to the oil-wax finishes that are often recom- 
mended but offer little protection to the wood. The result 
is even better than with flat varnish, which lacks durability 
richness of appearance. 
nish finishing is done. If a colored 
1 open-grained wood, for example— 


y h thinned 20 percent 
with turpentine (Fig. 1). Use a %” sable single-stroke let- 
tering brush, taking care that no varnish touches the back- 
ground, 

A thin coat of the filler should be applied to the entire 
panel, working a section at a time with a stiff brush ( 
2). As soon as the filler dries to a dull surface, stop brushing 
and wipe off the excess with a coarse cloth (Fig. 3), moisten- 
ing with turpentine, if necessary, to remove smudges. Then 
clean out the corners with a hardwood pick (Fig. 4). In some 
places cloth should be used over the pick. Finally, flick off 
crumbs with a stiff brush, and start filling the next area. 
In this manner the filler stains the bare wood of the ground 
without affecting the varnished carving, increasing contrast. 
When no filler is required, it is unnecessary to prime the carv- 
ing, since contrast can be secured by staining the ground 
alone, or by using stain darker than that on the carving. 

Let the filler dry several hours, apply the varnish, and fol- 
low with a second coat when the first has dried. After this 
second coat has had 24 hours or more drying time, rub down 
with a small, stiff brush, using pumice stone and water (Fi; 
5). Work systematically from one corner, rubbing all sur- 
faces except sharp edges. Wash off with water when you 
believe you are finished, and inspect in a bright light to 
locate any skipped sections. When the entire panel shows a 
uniform dullness, wash thoroughly to dislodge pumice from 
all crevices.—E. M. L. 


Workshop 
Drawing Table 


I'AS ILLUMINATED 


GLASS TOP 
eo 8 
By Evan P. Johnson 


I MANY shops the single piece of equip- 
ment more needed than half the tools on 
the shelves is an adequate planning table. 
This one is designed for the craftsman, the 
illustrator, the architect, and the photog- 
rapher. 

Tt combines the advantages of a drawing 
table, tracing table, retouching desk, and 
negative and positive film viewer. In addi- 
tion, it provides a shadowless background 
for illustrating small objects and for making 
silhouettes, Its large area of soft, white light 
can serve as an auxiliary light for portrait 
studies, taking the place of a reflector for 
filling in shadow detail. 

The kind of wood used in construction 
makes little difference, but it should be well 
seasoned and free from imperfections. Oak, 
maple, or other hardwood is best for the 
base and riser since they take considerable 
strain. The trapezoid riser guides of the 
table shown are %” plywood attached to the 
legs with %” carriage bolts. 

Slot the riser uprights from the bottom 
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You'll find your ideas shapin 
on a table like this—a real help 
hindrance to clear planning. Its soft interior lighting 
is restful when tracing. Extey nto full height, 
the toble 


to 2” or 3” below the mortise. Assemble on 
the crosspiece tenons with glue and 3” brass 
screws above and below the mortises and run 
the slots over %” bolts in the guides. The 
riser is locked in position by tightening wing 
nuts or valve handwheels in which the center 
has been brazed up, redrilled, and tapped to 
fit the bolts. 

Clear, well-seasoned 1” by 6” pine will 
make a suitable light box. Miter and glue 
the corners and draw them together with 
long joint nails; then glue and screw on a 
20” by 30” bottom of %” plywood, and bore 
a series of vents near the bottom edges. The 
dimensions can, of course, be changed to 
suit needs, but a box of this size has plenty 
‘of room to take four fluorescent lamps with- 
out danger of overheating. 

Crinkled metal foil attached to the bottom 
with rubber cement provides a diffused re- 
flecting surface for uniform distribution of 
the light, and foil-covered inclined pieces 
are added at the ends and sides. If foil is 
not available, flat white paint may be used 


Crinkled metal foil lining the bottom and on four 
removable inclined pieces at the sides ond ends 
i reflection. Note the air vents neor the 
the photo above. The inclined pieces act 
‘as baffles over them. Hondwheels topped to take 
bolts permit adjustment of the table to different 


instead. Mount the lamps inside the box, 
screwing the sockets to the bottom, but 
fasten the ballasts on the underneath side to 
cut down interior heat. Use stranded wire 
having rubber insulation heavy enough to 
stand frequent bending when the angle of 
the box is adjusted. 

Attach the box to the riser uprights with 
bolts also equipped with wing nuts or 
tapped valve handwheels. A large friction 
washer of lead or leather will lessen wear if 
placed between the wood pieces. Tighten- 
ing the nuts should hold the box at the de- 
sired angle, but some form of adjustable 
stops may be mounted on the riser crosspiece 
and the bottom of the box if a more posi- 
tive support is found necessary. 

Two diffusers are desirable over the 
lamps. Ground glass absorbs little light and 
is relatively inexpensive. Flashed opal glass 
is still better, but it is more costly and not 
as easy to get. Ordinary double-strength 
window glass can be used if covered with 
tracing cloth, but light loss will be consid- 


erable. Have the glass cut with %” allowance 
for expansion and support it on X” square 
molding—one glass about 4” above the lamps 
and the other just below the top of the box. 
If greater diffusion is desired, interpose a 
sheet of tracing cloth. 

Take care in making the top frame to 
avoid trouble in fitting in the plate-glass 
working surface, It may be well-seasoned 
white pine or plywood and should be at 
least %” stock. Rabbet the inside edges so 
the plate glass will fit flush or glue and screw 
on %” square molding. Mitered and end- 
lapped corners give a neat appearance. For 
sufficient strength on the working surface, 
the plate glass should be %” thick. The 
frame shown measures 24” by ” and is 
held to the light box by 
angles. A 20” by 30” glass was used. 

While almost any finish will do, a coat of 
stain and two of rubbed varnish’ will give 
the piece a professional look. If enamel is 
preferred, do not paint the parts of the riser 
uprights that slide, but wax them instead. 
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HO-Gauge Streamliner 


BUILT ON YOUR KITCHEN TABLE 


By HERBERT LOZIER 


UNIOR'S traditional Christmas gift, a 
‘model train, can be made right on your 
kitchen table for a few dollars. Plastic 

toys from the ten-cent store, like those at left 
in the photograph above, are transformed 
with motor and truck units, cardboard, and 


Migs” (ALL PARTS BRASS, AND 
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paint into the modern streamliner at the 
right. Designed for HO-gauge track, the 
locomotive will pull six cars and climb al- 
most any grade. 

Only ordinary hand tools are needed for 
construction. The motor, drive gears, and 
trucks may be salvaged from an old multiple- 
unit car of HO scale, or purchased from a 


model-supply store. The parts needed for 
the drive are two 15-tooth bevel gears 3” in 
diameter, two small radio-dial pulleys, and a 
few short bits of brass rod and tubing. 
Mounting details in the drawings apply to 
the particular permanent-magnet motor 
shown and must be altered to suit other 
types. 

Start construction with the frame, which 
is made of flat brass lengths with cross braces 
on the bottom and three small angles on top 
(Fig. 1). Drill and tap all holes before as- 
sembly. Then solder the frame together care- 
fully, cleaning off excess solder when cool. 

Before mounting the motor, solder the 
drive pulley to the shaft, using a brass bush- 
ing if necessary. If the motor has a gear 
mounted on the shaft, you can attach the 
pulley directly to this gear, but make sure it 
is exactly on center so that it will run true. 

Mounting.the motor re- 
quires two holes drilled and 
tapped for 2-56 screws about 
5/16” long. To assure align- 
ment, these holes should be 
spotted through the frame 
while the motor is held be- 
neath it. Set the motor so 
that the brushes are vertical, 
with one brush grounded to the frame by a 
short length of 

Next is the drive (Fi Remove the 
wheels and axle from one end of an HO 
passenger four-wheel truck by filing off the 
bit of metal at the bottom of one side of the 


truck, just below the axle. Gently tap or 
twist off the solid metal wheel, being very 
careful not to disturb the insulated wheel. 
Once the wheel is off, slip over the axle a 
piece of tubing 3°16” long. Then solder one 
bevel gear to both the metal wheel and the 
axle. Place it carefully so that the wheel 
spacing will not be changed. 

Before returning these wheels to the 
truck, file a notch in the top plate of the 
truck on the side still retaining wheels. This 
provides space for a stop to prevent the truck 
from moving out of alignment. Now replace 
the wheels, retaining them with a bit of 
solder at the points where metal was previ- 
ously filed away. 

Aeemble the drive as shown in the draw- 
ing. soldering the gear to the shaft, over 
which goes the small tube. Then attach the 
pulley wheel in line with the pulley on the 
motor. Bend and trim the 
ends of the brass mounting 
bracket to make the height 
of the shaft in the long tube 
match the height of the gear 
on the truck axle. Solder the 
bracket to the frame 24” 
from the rear and assemble 
the long tube and shaft to it. 
Then fasten the short tube to the two brass 
legs, checking height and alignment. Solder 
the stop in the notch in the truck and in a 
similar notch in the rear cross brace; and 
solder the U-brace to the bearing tubes on 
the axle and shaft. [Turn the page.] 


eam anos TAUCK 


Locomotive 
BoDy 
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Top view shows motor, pulleys, ond wire to pickup. 
Lead weights over forward truck increase traction. 


For the drive belt, use a rubber band 
knotted, cemented, or joined with part of a 
wire staple. The motor and drive are now 
ready to be tested. Turn the unit over and 
apply current. All moving parts should run 
freely without binding. 

This drive mechanism will operate satis- 
factorily on circular or oval HO track free of 
switches and crossings. If the model is to be 
used in a more complex layout, however, the 
alternative worm drive shown in the drawing 
will be needed to clear the rails. Use this 
instead of bevel gears, fit larger wheels, such 
as OO gauge, to the HO axles, and employ 
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Forward truck, mounted on bar, swings as well as 
turns. This truck corries the power pickup contacts. 


smaller pulleys. Other details remain the 
same. 

The pickup contacts (Fig. 8) may be 
mounted on either the forward or rear truck, 
but should be installed before the trucks are 
attached to the frame. The contacts must 
brush the wheels without restricting their 
movement, and should not touch the metal 
of the truck. Connect the pickup to the 
motor with a flexible lead, making it long 
enough, if the pickup is attached to the for- 
ward truck, to allow the truck to swing freely. 

Mount the forward truck on a pivot bar 
so that it can swing as well as turn, Lead 
weights should be added to 
the frame to increase trac- 
tion, bringing the total 
weight of the locomotive to 
about % Ib. 

The final step is the addi- 
tion of the body (Fig. 4), 
which is fastened through 
holes matching those in the 
frame angle brackets. Re- 
move the toy wheels and 
axles, and cut off the imita- 
tion truck frames, leaving a 
straight line along the bot- 
tom for the cardboard sides. 

Construction of the sec- 
ond unit is shown in the 
drawing (Fig. 5). It has a 
wood floor and HO trucks, 
with a block placed between 
the couplers and the floor to 
give proper height. Cars are 
made in the same way. 


i 


8 


When the pottern is sawed out, ond all 

adges are filed, sanded, ond buffed, 
lift the protective mask from both faces. 
Once the paper is removed, the piece 
must be handled corefully. 


a 
Hold the 
it is stiff, 


plastic in position until 


Swan Candy Dish 


‘OU MAY well wish you were “all thumbs” when 

you start bending this plastic dish, and discover 
that a few extra fingers would help immensely. But 
don't think you've failed if the first tries are unsuc- 
cessful: thermoplastic material can be reheated and 
reshaped as often as necessary. 

Draw a grid of squares, and lay out a pattern to 
any size you Paste the pattern on top of the 
protective paper on the plastic, w, smooth, 
and buff the edges. Nail up a jig to form a shallow 
box of the shape shown by the dotted lines on the 
pattern below; balsa is easy to shape and can be 
sanded to velvet smoothness. 

Set the unmasked plastic and the jig into a warm 
oven until the plastic is perfectly pliable. Then, 
using clean gloves, force the center portion firmly 
and squarely down’ with one hand, letting the wings 
turn up and supporting the tail with the little finger 
of the same hand. With the other hand curve the 
neck and pinch the sides of the head upward. The 
piece may afterward be colored by immersion in 
a suitable hot dye—Hanry WALTON. 


ARR 
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COUNTER- 
SUNK 
SCREWS 


trouser hangers are a boon in closets of 
limited space. Moke the arms of ‘” stock ond 
glue in the dowels. Cut the ends of o hanger 
square and screw the extensions in place. 


To keep young children out of low cupboords, 
Use two catches—one with a sliding ond the 
other a turning action. While an adult can open 
the door with one hand, toddlers ore kept out. 


A shower-curtain hook with the One way to moke sure newly Torn fabric behind the 


‘When your arms 
op cramall abelf on  bracbet be- 
side the Bock door will provide 0 ploce for 
unloodieg and give you a choace fo get ot 
‘turn the knob. Such o shelf will also 
ther deliveries out of the 
och of neighborhood cats ond dogs. 


grocery bags 


small end bent back ond inserted — mixed paint will match when dry @ small radio looks slovenly. Use 


behind a cleat in the closet 


2 is to doub a somple on o 


‘an old necktie, opened out to 


convenience for hanging up the of fin-con stock ond dry it quickly one thickness, as o replacement, 


vocuum-cleaner extension tube. 
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‘on a radictor or in the oven. 


Hold it with cement ond tacks. 


PAINT SAMPLES 
‘ON THIN METAL 


FABRIC FROM 
‘OLD NECKTIE 


Cracked putty may be softened 
ond reseated simply by running 
@ hot soldering iron over it. Also 
use the iron to help dig the putty 
‘out when a pane is replaced. 


To avoid removing shingles when the sheathing 
under the first course next to the gutter is 
found to have rotted, slip a 1” by 2” strip 
under the shingles after drowing the nails. 
Then turn it on edge, pull the old boards out, 
slip the new in, remove the strip, and nail. 


Double glazing can substitute if When 
storm door can't be used. To 
install the second pone, saw the can be moved back in place 
old molding lengthwise and put a without scarring the floor if on 
piece on each side of the gloss. old blanket is used as o skid 


noleum is laid, a range, 
erator, and other pieces 


WOODEN sTRIPS 


BACK OF GLUED TO TOP 
MAP ‘AND BOTTOM 
REMOVABLE 
‘SIDE STRIPS 


Maps or charts that are constantly referred te 
can be protected with four battens, two of which 
gre permonently attached and rolled up inside. 
The other two act as spreaders in use. 


‘An old inner tube cut through near the valve, 
which is then removed, will make a moisture- 
proof gun cose when tied at the ends. Any holes 
In the Tube should, of course, be potched. 


SECTION OF INNER TUBE 
‘TIED AT ENDS 
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A chalk line helps keep shingles even. Fasten the ends, hold it down at the middle, ond snap both sides. 


Laying Wood Shingles 
on a Straight Roof 


By EDWIN M. LOVE 
SIXTH OF A SERIES 


INCE you will invest a good deal of labor 
in shingling a roof, it pays to obtain the 
‘No. 1 cedar shingles are clear 
No. 2 shingles 
are slash-grained and occasionally knotty. If 
second-grade shingles must be used, the life 
expectancy is reasonably long provided the 
sheathing has been properly spaced and Sd. 
galvanized nails are used. 

Shingles are usually sold in bundles of 
200, Four bundles will cover a “square” 


(100 sq. ft.) if the shingles are laid 5” to 
the weather. Five bundles are needed per 
square if laid 4” to the weather; four and a 
half will do if the exposure is 4%” and will 
leave some extra for rip-rap. 

Do not waste time with a hammer or ordi- 
nary hatchet, but obtain one like that in 
Fig. 1 and make a keen edge on the back of 
the blade. A nail sack with an oversize 
pocket, such as a large, heavy patch stitched 
on a shop apron, is also a necessity. 

Build a simple seat, or “jack,” to fit the 
pitch of the roof, as shown in Fig. 2. Make 
the sides of 1” stock and cut the bottom to 


zi 
‘CLAMB-ON 
CAUCE 


Figs 


 . 
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the roof slope. Use double thicknesses of 
shingle butts or plywood for the seat and 
back. Two strips of %” by %” iron drilled 
and screwed to the inclined edges will serve 
as spurs. Bend the ends and file them to 
chisel edges so they will grip. On a steep 
roof, use toe cleats as well (Fig. 2). 

Carry up several bundles and distribute 
the shingles by sticking handfuls between 
the sheathing about 3’ above the eaves, 
Work can be started with the shingler on 
the roof if it is no more than quarter pitch. 

Nail the first shingles at the corners, as 
indicated in Fig. 3, gauging the butt pro- 
jection beyond the sheathing with the hatchet 
head against the edge and the handle against 
the shingle. Professionals gauge this %” pro- 
jection beyond the shingle mold with the 
eye, but a strip may be tacked to the mold 
as a guide. Stretch the starting line and 
nail shingles at intervals to keep it from 
sagging, Then lay a double course, driving 
the nails near the butts in the first layer and 
inclining them to avoid pricking through the 
overhang. If the shingles are dry, space 
them about %” to allow for swelling. 

Sometimes a chalk line is struck over the 
double course to guide the next one; and it’s 
a good plan to use a line when courses be- 
come noticeably irregular. On a long roof, 
fasten the line at both ends, press it down 
at the center, and snap the halves. 

Because of a mistaken notion that a gauge 
is hard to manage, most amateurs prefer a 
straightedge. If you insist on using one, it 
should be narrower than the shingle ex- 
posure, as in Fig. 4, to prevent hiding the 
joints. ‘Tack it with shingle nails and pry 


Start shingling at one corner, gauging the first 
shingle to project 4” beyond the shingle mold, and 
drive a nail in the butt for o storting line. 


with the hatchet blade for moving. Instead 
ot nailing the shingles individually, lay out 
a row the length of the straightedge at a time. 

‘An inexperienced man may lay only six 
bundles in a day, while a professional often 
lays 30 or more. The difference is largely 
due to the use of a hatchet gauge and carry- 
ing nails in the mouth. A shingler tosses a 
small handful of nails into his mouth, works 
out two points with his tongue, and picks 
them out between thumb and’ forefinger. 
This trick hardly be mastered in one job, 
but it is quicker than taking from a pocket. 

Galvanized nails may make your lips very 
sore after a couple of days, but if you perse- 
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vere for a few more days your lips will be- 
come hardened. However, a stripper may 
be made from sheet iron, as shown on page 
174, hung above the nail pocket, and used 
instead of the mouth, 

Gauge a shingle with the hatchet, as shown 
in the photograph at right. The left hand, 
with a pair of nails in the fingers, holds the 
shingle in place while the hatchet is raised 
for a blow, Strike a nail to start it and again 
to sink it, drawing back the hand between 
blows. Without breaking rhythm, place the 
other nail and drive it. An hour can be 


Sauge placement of the shingles with the hatchet 
catching the gouge on one shingle ond butting the 
new one against 1 id. The left hand holds 
two nails, one in readiness for driving. 


CLINCH NAILS. 
ON UNDERSIDE 


CAPPING RIP-RAP AT 
CENTER OF RIDGE 
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Cut the top shingles flush with the ridge, using the sharp corner of the hatchet and pressing against the 


elbow with the knee. Hold down the butt 


‘one foot when breaking off the tips. At right, putting on 


rip-rap. Some shinglers prefer to sit astride the ridge after the work hos been well started, 


wasted in a day if you lose a count in shift- 
ing to the second nail. If six courses are car- 
ried at once, and the shingles are of good 
width, it is usually possible to find a place 
to use every shingle picked up. 

Shingles are laid in a variety of patterns, 
some of which are shown in Fig. 5. Irregular 
“hit-and-miss” courses break up severe regu- 
larity, while regularly recurring double or 
close courses relieve monotony and empha- 
size the length of the building. 

Avoid aligning joints in alternate courses. 
Shingles that crack when being nailed al- 
most invariably do so over a joint in the 
course below, and if there is also a joint di- 
rectly above, this puts three in alignment 
and results in a possible leak (Fig. 6) 

If shingles run narrow, the side lap may 
have to be decreased at least for alternate 
courses. Save out some 4%” to 5” wide for 
the rip-rap, Watch for cross-grained shingles 
and flip them over to point the grain down- 
ward, as in Fig. 7. Place knots over solid 
sheathing and bridge them with sound 
shingles. Save some for ridge courses where 
knotty ends are cut off. 

Vent flashings must be shingled in, and 
most are handled as in Fig. 8. As lead flash- 
ings (not shown) have wide aprons, nails 
must be driven through the shingles into 
them. Keep shingles from 1” to 2” from the 
pipe sheath, depending on size, und leave 


troughs for dirt and leaves to wash out. 
Some building ordinances require all wood 
be kept 6” from metal or composition flues. 

When vent pipes cannot be brought up 
between sheathing boards, one must be cut 
through. Stiffen the ends by nailing cleats 
beneath at each side, as shown in Fig. 9. 

The ridge course should show a normal ex- 
posure below rip-rap—never more and little 
less. When shingling nears the ridge, meas- 
ure the distance and reset the gauge to make 
the last course right. Cut projecting shingle 
ends with the hatchet corner and stand on 
the butts when breaking the tips. 

‘When saving out shingles for rip-rap, esti- 
mate the number by these formulas, in which 
L stands for ridge length in feet:. 4” to 
weather, 6L plus 4; 4%” to weather, 16L di- 
vided by 3, plus 4; 5”, 5L plus 4. 

Strike chalk lines for each side of the 
ridge, mark the center, and work toward it. 
from the ends. Start by nailing a shingle and 
trim the upper edge flush with the opposite 
slope. Lay the second shingle on this slope, 
lapping over the first, and trim flush with the 
first. The third is over the second and the 
fourth over the first (Fig. 10). Succeeding 
courses are single. 

Trim the center or cap shingles to show 
the same margin at both ends on shingles 
below, and finish with a tin shingle, as in 
Fig. 11, to keep the caps from splitting off. 
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Nail Stripper Saves Sore Lips 


A srmpren, or nail dispenser, will pre- 
vent lip sores from galvanized nails when 
you shingle your house. Properly made, it 
is nearly as efficient as holding the nails in 
the mouth. Nails hang by the head point 
down in the slot, ready for picking. The 
V prevents crosswise jamming, and the in- 
clined throat eliminates catching of heads 
as nails are drawn through the gate. If the 
stripper is jarred often to shake up the nails, 
few will drop head first into the gate. 

Cut the parts from heavy galvanized 
sheet iron and roll the slot edges over a 
solder the ends, 
adjust the slot width, and fini 

The success of the stripper depends 
largely on the throat. Trim the wood back- 
ing un 's gate will lie close to that in the 
end. Cover the face with sheet metal and 
bell it into the gate, fairing it smoothly, Fill 
any space in the fit with composition wood. 

Suspend the stripper with small battery 
clips and riveted hinges so it will swing. 
After satisfactory tests, install the spring and 
lubricate the inside.—E. M. L. 


Crosscutting and Ripping Guides Square Work on Saw Table 


Berone starting the crosscut guide shown 
in Fig. 1, square the two side edges of the 
table parallel with the cutting plane; then 
mark a line on the table at right angles to 
and about 10” in front of the saw. Nail the 
back-support strips to the sidepieces and 
tack the backpiece lightly. Try on the table 
and adjust to bring the sidepieces in full- 
length contact. Lay the frontpiece on the 
table with the guide face parallel to the 
marked line, tack to the sidepieces, readjust 
as necessary, and nail the four joints firm 
Finally, cut the saw slots with the table 
blade. 

‘The ripping guide in Fig. 2 was designed 
for a table 36” long. In laying out the two 
guide holes to be drilled in the table top 
for the locating pins, make certain they are 
parallel to the cutting plane and equidistant 
from the saw centerline. The distance be- 
tween centers of the holes must be the same 
as that between the connecting pins in the 
angle iron. To assure this, clamp the angle 
to the table and drill through its holes. The 
length of the arms should suit the table. 
If it is very wide, drill several sets of guide 
holes.—Epwarp R. Lucas. 
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(A= WIDTH OF Saw TABLE, 
1B -To Sur TABLE AND WORK 


CROSSCUT GUIDE 
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Grooving Cutter of Drill Rod 


A bUAL-PURPOSE rotary cutter that makes 
grooves of any width and also serves as a 
planer on wood or soft metal can easily be 
machined from }” drill rod. Turn the blank 
as shown in Fig. 1, making a somewhat 
concave face to eliminate drag when the 
tool is employed for planing. Next, scribe 
eight marks from slightly above center 
straight out to the left (Fig. 2), using the 
index head of the lathe for spacing. If no 
surface gauge is available, use a sharp- 
pointed tool turned on its side and advanced 
by the cross feed ‘to mark these lines. 

Cut slots to the left of each mark with a 
jeweler’s saw or knife file 
to the shape shown in Fig. 3. Harden the 
cutter by heating it to a cherry red and 
plunging into oil. Sharpen the teeth with 
a fine stone.—H. P. 


Gas Torch from Brass Tubing 


AN EFFICIENT gas torch for workshop use 
can be built from standard brass tubing. 
The gas inlet tube is a 6” length of %” o.d. 
tubing a plug %” long soldered in one 
end. Drill a 3/16” hole in this plug and 
solder in 3%” of 3/16” tubing, which should 
project about 2%”. Fit the end with another 
plug %” long drilled through with a No. 60 
drill, 


‘The nozzle tube is made from 8” of 7/16” 
o.d, tubing of an inner diameter to slide 
closely over the gas inlet tube. A 1” plug 
with a 4” hole is fitted in one end. Bend 
the tube about 5” from the other end after 
heating it red hot. When cool, drill six #” 
holes straight through, the first’1” from the 
inlet end and the others 5/16” apart. A 
1%” long regulating sleeve, which slides 
over the holes to control the air supply, is 
made from round or hexagonal stock drilled 
with a 7 16” hole and locked with an 8-32 
setscrew. 

The handle, a 4” piece of %” plastic or 
wood rod with a %” hole straight through, 
is slipped over the inlet tube, leaving about 
1%” projecting for the hose connection. As- 
semble with the sleeve in place, sliding the 
nozzle over the inlet tube and against the 
handle. Finally, drill and tap for a 2-56 
screw to hold the nozzle tube. Adjust the 
air sleeve until the flame becomes a clear 
blue.—Hensent Pristen. 
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CEMENT with an Iron Heart 


Iron coment usvally comes as a dry gray powder, 
and all you need to do is mix it i water ino 
container, as above. For certain jobs it should be 
mixed to a stiff putty, for others a thin paste. 


Hf a wood screw becomes loose in its hol 
cement so good,solution to the problem. 
Epplyajsmek creeeat of coment: co abo 

the screw, and the cement will anchor it 


I cylinder con be 
@ self-tapping screw ond a plain washer. Appl 
little coment to the washer and screw down fight. 
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Furnace cracked? Or plumbing 
leaky? When such things occur, 
reach for the tough customer of 
the fix-it compounds. 


By WALTER E. BURTON 


XY list of materials for use in the home 
and shop should include iron cement 
well up near the top. With an all-purpose 
iron cement, you are ready to tackle many 
a repair job that would otherwise be difficult 
or impossible. And if the task calls for some- 
thing specialized, there's a good chance that 
an iron cement is made just for that job 

For the most part, iron cements consist 
of a large proportion of powdered iron, plus 
a few other ingredients that vary according 
to the brand and intended use. A typical 
cement, for instance, might include 60 parts 
of powdered iron, 2 of sal ammoniac, and 1 
of Howers of sulphur. 

When hardened in a mass, some of the 
commercial iron cements are fairly brittle 
and may fracture if struck a sharp blow, but 
when confined by solid iron or steel, as in a 
crack or hole, they seem to resist breaking 
quite well. They can be drilled with high- 
speed twist drills if the feed is kept gentle 
to prevent cracking, and they can be sawed 
and filed, although the going may be some- 
what tough. Like solid iron, iron cement 
may rust if left unprotected. 

You can buy iron cement in cans contain- 


cround a 


ing only a few ounces or in 
kegs containing up to 100 Ib. 
A few specialized prepara- 
tions are sold in paste form, 
but the typical all-purpose 
iron cement is a dry, gray 
powder that is easily mixed 
with water to form a putty- 
like paste. This sets rapidly 
to iron hardness, In that state 
it is resistant to ame, water, 
oil, gasoline, steam, and vari- 
ous chemicals, 

A paper cup is handy for 
mixing small amounts of the 
powder form, since it can be 
discarded after use, but other 
containers will do if you wash 
out the excess cement before 
it hardens. For mixing and 
applying small quantities, a 
wooden paddle serves well, 
though it is better to use a 
putty knife or trowel for the 
larger jobs. 

Water and powder may be 
proportioned to produce either 
a stiff putty or thin paste, the 

ticular application deter- 
mining the best consistency. 
The stiffer mixes will dry in 
less time and develop greater ultimate hard- 
ness. When extreme hardness and com- 
pactness are required, the cement often can 
be tamped or hammered into place. 

Types of iron cements other than those 
intended for all-around use include the fol- 
lowing specialized mixtures: 

‘A foundry cement for filling blow holes, 
cracks, and other irregularities in cast iron, 


Iron coment is a 


Loose handles on your shop tools, furniture, ond 
Kitchen equipment may be reset with iron cement. 
Wipe away any excess cement before it hardens. 


jeal compound for many repair jobs on a heater. 


and for covering recessed heads of bolts 
and screws. 

Hydraulic iron cement that hardens slow- 
ly under water. In other respects it is simi- 
lar to faster-hardening all-purpose cements. 

Plastic iron putty, suitable for filling holes 
and seams in metal and wood and making 
water-tight joints between glass and metal. 

A soft-metal mixture intended for use in 


fron cement effectively plugs holes in pipes and 
boilers. Sandwich it between plain washers drawn 
against each side of the hole with a bolt and nut. 
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For greater efficiency, you should seal the crock 
. around the top door of a gas-burning furnace. The 
? job can be done with iron cement, as shown above. 


How a stud may be anchored in a concrete wall is 
- seen below. The stud is @ bolt, its head inserted 
jin a hole which is then packed with iron cement, 
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Special iron cements ore available for repairing 
cracks in a concrete floor, but o general purpove 
coment will do. Below, o broken abrasive wheel 
is ured to smooth the surface offer one such job. 
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Applied to pipe threads, iron cement makes joints 


leakproof. A special preparation for this purpose 
permits loosening of such joints at a later time, 


Oversize coster holes in furniture may be built 
up with iron coment mised to the consistency of 
foirly stiff putty. Wipe away the excess cement. 


4 


Below, recessed boltheads in o steel assembly ore 
covered with iron coment. Special types matching 
the color of cast iron are available for filling 
blow holes ond other irregularities in castings. 


Drawings from Smooth-On Mig. Co. 


thin applications on pipe threads and 
other joints. Since this withstands high 
heat and pressure, it is useful for seal- 
ing seams in boilers. When threaded 
joints are sealed with this cement, they 
may be taken apart later if this is 
necessary. General-purpose iron ce- 
ments are frequently used for perma- 
nent sealing of pipe joi 

Special cements for calking joints 
in cast-iron soil pipes, gas lines, and 
similar jobs are also obtainable, Others 
are intended for waterproofing and 
hardening concrete floors and walls, 
for repointing old masonry, and for 
patching holes and cracks in concrete 
floors that bear heavy traffic. 

Aside from the true iron cements 
there are also special preparations for 
such jobs as patching surface holes and 
irregularities and filling cracks and 
joints in aluminum and bronze. 

The accompanying photographs and 
drawings show only a few of the vir- 
tually endless ways in which iron 
cement may be used. 


JRON CEMENT 
‘OVER CONCRETE 


LAYING LINOLEUM FLOOR 


Small Items Duplicated by Casting 
Iron Cement in Paraffin Mold 


Amonc the more unusual applications of 
iron cement is the duplicating of molded 
shapes, such as the upholstery tacks in the 
photo below. Here a mold was made by 
pressing the head of one of the original 
tacks into warm paraffin. The depression 
then was filled with iron cement mixed to 
moderate stiffness, and a carpet tack was 
embedded in the mixture. When the cement 
had set, ragged edges were filed smooth. and 
the cast was painted to match the tacks. 
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LARGE COUNTERBORES, too big to fit in 
a} drill-press chuck in the regular way, 
may still be used if they are the type that 
has a removable pilot in a longitudinal 
through hole. Take out the pilot and re- 
place it with a length of cold-rolled steel 
that will extend beyond both ends of the 


TAPPING A NUMBER OF HOLES in soft 
material such as plastic is accomplished 
quickly and easily by using a breast drill. 
While not a precision method, it will pro- 
duce acceptable work if the drill is held 
without wobbling.—J. C. M. 
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counterbore. The upper part can then be 
chucked, while the other end serves as the 
pilot. 

The photograph at left above shows a 
counterbore equipped with an extra-long 
pilot, and at right it is seen in use opening 
out holes in a plate—J. C. MAGEE. 


SETTING A THREADING TOOL is possible 
without a center gauge, for the tailstock 
serves to line up the tool with reasonable 
precision. With the tool held loosely in the 
post and the compound rest at 60 deg., 
move the slide until on le of the 60-deg. 
tool touches the tailstock barrel. Tighten 
the post, holding one cutting edge of the 
tool firmly against the barrel, Then back 
the tool away and reset the compound rest 
to zero.—Witt THomas. 


GOOD V-BLOCKS for your drill press can 
be made from the field pieces of junked 
auto generators. Turn flats on the outer, 
rounded parts of two pieces and then rivet 
them solidly together as shown in the pho- 
tograph at the left—Stpxey Port. 


Sure-Grip 
Hand Vise 


N SHOPS handling small parts, this vise 
will have a hundred uses, It will hold 
parts for grinding, filing, and assembly, get 
drills, taps, and reamers into corners, and 
grip wire, pins, and screws. The handle oper- 
ates the jaws, which open to X”. 

All parts are machine or cold-rolled steel. 
Knurl the handle, as in Fig. 1, turn to shape, 
taking particular care with the taper, and 
thread in the lathe or with a die. Protect the 
knurl with soft metal and chuck as shown in 
Fig. 2. Bore to reduce weight, plug the hole, 
and face the ends. 

The jaws are shaped on a lathe milling at- 
tachment ‘a milling machine, or 
shaper; or a drill, hacksaw, and fille may be 
used. They are then drilled and reamed 
ightly. Cut the pivot block to outside di- 
mensions, drill and countersink for pins, and 
drill for the handle. Then drill and file the 
iaw slots to a tight fit, and tap the center 
hole to fit the handle thread. 

Assemble first with loose pins, make final 
adjustments, and nick the jaw faces at center 
to help hold small wires or pins. The jaw 
faces, block, and handle may then be case- 
hardened. After final finishing, reassemble 
the vise, rivet in two 3/16” steel pins, and file 
the heads flush.—Wit, THoas. 
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a photo with toys and a maniki 


My Color Studio 1 


By J. CLARENCE McCARTHY 
Ps you have found that photo- 


is, even in col- 
or. I did—and out of sheer boredom began 
to dream up pictures and then build them 
to order. 

No, you can’t do this sort of thing with a 
box camera on a rainy Sunday. You must 
have a reasonably good camera built for 
color—preferably, because of film cost, a 
35-mm, one. You need a slid¥ projector, 
lights, a work table, and elbow room. With 
these, a dash of ingenuity, and a generous 
portion of perseverance, you will be ready 
for a form of color photography in which you 
can make good use of some of your pet 


Where will you get the ideas? Well, you'll 
probably start with some favorite color shot 
—a gorgeous sunset, a breath-taking scene 
above the clouds snapped from a plane, or 
alucky exposure of a snow-capped mountain. 
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Thinking of such a picture as a potential 
background, simply turn on the imagi 
tion. If the creative bump needs nudging, 
you will find suggestions in newspapers, 
magazines, and even comic strips 

To translate these dream children into 
color pictures, you will need a layout similar 
to that shown on the facing page. You could 
do with a table 4’ by 6' instead of 4° by 12° 
and use a separate stand for the projector. 
The larger table, however, is convenient as 
a work space between takes. 

For the screen through which the back- 
grounds are projected, I use a sheet of light, 
translucent 1/16” plastic in preference to 
ss, Which is heavy and_break- 
projector is standard make 
th a 300-watt lamp. 

Working with sets averaging 4’ by 4’, you 
will find difficulty with standard lighting 
equipment in confining the light, so that 
when you get enough*in dark areas you 
won't be burning out the delicate flesh tones 
of your manikins and the high lights needed 


for accent. For basic lighting I frequently 
use standard reflectors overhead and dif- 
fused and similar lights for fill-ins, directing 
them on the dark areas. To high-light fig- 
ures and other important objects, I employ 
slide projectors equipped with bluish filters 
of the kind used in commercial photography. 
This assures color temperature equivalent to 
photofloods, 

A black velvet curtain is a most useful 
accessory since double-sometimes even 
triple—exposures are required to get the set 
and the projected background on one film. 
With the curtain, the background can be 
blacked out during exposure for the fore- 
ground, and the area on which the back- 
ground will appear will not be pre-exposed. 
My curtain is rigged with light ropes and 
awning pulleys so that I can control it with- 
out leaving the camera. 

I shoot the foreground set first with the 
curtain covering the screen; then I reset the 
shutter, raise the curtain gently, “kill” the set 
lights, switch on the previously focused 
projector, and expose for the background. 
Extreme care must be taken not to jar the 
set or the camera, 


Table Top 


There seems to be no sure method for 
calculating exposures for backgrounds. The 
foregrounds, of course, can be metered; but 
each slide differs, and you'll just have to 
try and try again, Simple exposure records 
of each take are helpful—in fact, they are a 
necessity. 

Building and assembling the sets can be 
simple or tricky. “She with Skis” on page 184 
(shown in color on page 113) was not diffi- 
cult. Strips of %” plywood were sawed for 
the steps, topped with a broader piece, and 
covered with blue paper, The column was 
silver-surfaced window-display board, fluted 
by scoring the back and folding, Salt was 
used for snow, the bells were obtained from 
a florist, and the foreground tree was a dead 
branch painted white. A friend whittled 
the skis, and another dressed the manikin, 
which is 11” high and was obtained from a 
display house. The set measured 20” deep 
by 28” wide by 36” high, allowing plenty 
for cropping, 

Lighting was that described before, with 
the addition of light-blue cellophane in front 
of two photofloods. This gave the desired cold 
effect for a snow photo, The background, 
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and incidentally the inspiration behind the 
whole setup, was a treasured shot of Mount 
Rainier. Exposure for the foreground was 
% sec. at £/15. The projected background 
required 5 min, at £/11. 

“Stratosphere over Harlem,” on the fac- 
ing page (and also in color on page 113), 
was born one day when I saw the pickanin- 
nies staring up at me from a counter at 
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What you get and how you do it. At left is the 
finished picture; above, the table-top set used 
in making it. The full-color shot is on page 113, 


Macy's and asking to be “sent out of this 
world.” To “conjure” the clouds, I used two 
uprights, one at either side of the table, with 
arms jutting into the picture plane. Cotton 
batting was tacked on with white thread 
and fluffed. A color shot above clouds taken 
from a plane was projected for the back- 
ground. Light-blue cellophane taped over 
the slide added to the effect of distance. 


One blue light was mixed sparingly with 
white, and a concentrated white projector 
spot was trained on the figures. Exposure for 
them and the clouds was ¥ sec. at £/10. The 
background got 3 min. at £/11. 

Building the battlefield for the set on 
page 182 took a bit longer. For the hills I 
used garden loam over a roasting pan, with 
wood blocks for fillers. The shattered house 
was painted on cardboard, and the tree was 
a dead branch. Soldiers, plane, and tank 
were found in a toy shop. The rock on 
which the nurse is standing is the genuine 
article. For my money, nothing photographs 
so much like rock as rock. 

Since I wanted an eerie night effect and 
planned to light with a minimum of white 
mixed with blue and green, I sprayed the 
ground a medium blue-green. For the back- 
ground I used a slide of a sunset covered 
with light-green cellophane to fake the night 
sky. The fire glow was achieved with a 
8-watt lamp wrapped in orange cellophane 
and planted behind the screen below the line 
of the hill, This was a separate exposure of 
1 min, 15 sec. at £/11 following the expo- 
sure for the sky background, which was shot 
3 min, at £/11. The foreground exposure 
was 4 sec, at f/11, A blue-white projector 
high-lighted the nurse. 

Now that you're in the mood, let's flit from 
the world of make-believe to what some 
might call abstract art but what might better 
be known as doodling with the color camera. 
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If you have a double-jointed imagination, 
the three examples shown are the kind of 
things you do merely for the love of it—and 
to keep out of trouble. 

For the creation with the three gold balls 
on the facing page and on page 113, I simply 
bent wires to shape, painted them, and 
stapled the ends to a wood frame held up- 
right by brackets. The balls were Christmas- 
tree ornaments cemented to the wires. For 
the background I made a 35-mm. slide by 
photographing gray corrugated board high- 
lighted with a spot. The wires and balls 
were lighted conventionally and photo- 
graphed with the black velvet curtain over 
the translucent screen. Exposure was 2 sec. 
at £11. With the curtain raised and the 
background projected, the second exposure 
was made in 1 min. 15 sec. at £/11. 

The confection with the graduated green 
balls and whirlpool effect on page 186 was 
an interesting experiment. This whole set 
had to be scaled to the wooden balls. First, 
I took an 18” by 24” piece of black card- 
board and cut a rectangular opening, Sec- 
tions of heliotrope-painted corrugated board 
were pasted at the side and bottom of the 
opening. The painted balls were then ce- 
mented to stiff wire doubled back and ce- 
mented to the back of the cardboard, and 
the assembly was tacked to a wood frame. 

For the whirlpool, a slide was made by 
shooting close-up into the bottom of a 
swirled tumbler lighted indirectly. To model 


These cloud: ore cotton batting supported on wooden 
crossarms, and the figures ore dolls. The film was 
exposed twice—once with the background blacked out. 
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exposures were required for this abstraction— 
the first with only the Christmas-tree lomp lighted. 


the balls and bring out texture, 45-deg. 
lighting with fill-ins was used, and the ex- 
posure was 1 sec. at £/12. Then the pro- 
jected whirlpool was exposed 30 sec. at f/11. 

‘A lily-shaped metal vase suggested the 
subject above. Its frame was clear plastic 
in an outer plywood frame bracketed to the 
table. A Christmas-tree 
lamp was wired in the 
vase, which was then 
mounted on a wood 
block along with three 
plastic tubes wired to 
shape and topped with 
imitation pearls dabbed 
with metallic paint. 
Draped green velvet com- 
pleted the composition. 
The background slide 
was made by photo- 
graphing textured glass 
illuminated from behind 


fis 
simple setting. The frame is 
of two kinds of cardboard, 
and the set of balls is wired 
in place. A transparency of 
2 lighted, 

provided the background. 


POPULAR 
186 science 


with blue lights to bring out its lines. 

Lighting was a bit tricky, requiring 
sufficient light on the velvet without 
burning up the plastic frame and the 
vase. A flood close to the right of the 
set between the frame and the screen 
was the basic source. 

Three separate exposures were re- 
quired to get the finished effect. With 
the background screen curtained and 
the main lights off, an exposure of 3 sec. 
at £/8 was given the lighted lamp in the 
vase. The second exposure with all 
lights except the Christmas-tree lamp 
was 1 sec. at £/9, and the projected 
background was shot at £/8 for 1 min. 
35 sec. 


” are only a warm-up. 
The possibilities are unlimited. Besides 
getting a lot of fun out of them, you can 
explore the potentialities of the color 
camera in illustration, advertising, and 
abstract decoration. 

You may ask yourself, as some of my 
friends asked me, “So what?” If you in- 
sist on being practical, I can tell you 
that table-top color photos can be, and 
have been, used for magazine-cover 
illustration. I have a hunch, too, that 
they may have a place in the field of fashion 
photography, where they may be found a 
means of obtaining effects that would be 
prohibitively costly with full-scale sets and 
live models. As for the abstractions—well, 
you won't exchange anything for the thrill 
of turning out pictures nobody else can. 


Pinas Op 


SLIDES OF 16-MM. FILM can be shown by 
a movie projector with the addition of an 
easily mounted accessory that requires no 
mechanical changes and will not interfere 
with the running of movie films. The at- 
tachment in the photo below is a product 
of Projecto-Slide Co., of New York, and is 
packed with material for making 25 slides 
at home. Refill kits of slide material are 
available. With the equipment, selected 


scenes may be cut from 16-mm. color or 
black-and-white film for making slides. 


TABS ON FILTER GELATINS provide a con- 
venient “handle” and prevent damage to 
the gelatin from finger contact. Make the 
tubs of 1” strips of transparent cellulose 
adhesive tape, attach the ends to the front 
and back of the upper edges of the sheet, 
and press folded. For identification, insert 
a number on paper.—K. S. J. 


AIR-BUBBLE “PINHOLES” are less likely 
when developing negatives in a daylight 
tank if you fill the tank with developer first 
and let the bubbles work out before putting 
in the film. To determine the level to which 
the tank must be filled, put in an empty 
reel and add water to fill the tank. Then, 
when the reel is removed, the water level 
can be marked and later painted in per- 
manently.—Henry Hanscom. 


THIS TRIPOD ADAPTER lets you use an 
American camera on a foreign tripod and 
vice versa. Drill and tap %” duralumin for 
a %”-16 machine screw (foreign size) and a 


4”-20 screw (domestic size). Countersink 
one hole on one side and one on the other. 
Use a screw to fit the camera and cut it off 
so that it extends only ” beyond the base 
plate—Dave W. ANSEL. 
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AN EXPOSURE-METER CASE that can be 
hung around the neck and slipped into a 
pocket, as above, can be made from an 
ordinary tobacco’ pouch having a slide- 
fastener opening. Staple a protective rec- 
tangle of heavy cardboard to the inside edge 
of each side, as at top right, and cover the 
ends of the staples with adhesive tape to 
keep them from scratching. Punch a hole 
through a corner of one side and slip 


through it a doubled cord, the ends of which 
are attached to the exposure meter, as 
shown in the photo at the lower right. 

In use, the cord remains about the neck, 
the slide fastener is opened, and the e: 
posure meter is removed for taking neces- 
sary readings. The pouch will remain. hang- 
ing on the cord and instantly ready for 
reinsertion of the meter when the readings 
have been completed.—H. Leven. 


COLOR IDENTIFICATION of fil- 
ters packed in uniform cases is 
easily made with spots of the 
color painted on the case. Two 
yellow spots identify a yellow 
filter with a 2x exposure factor, 
a green spot and a semicircle a 
green filter requiring 1% times 
normal exposure, and so on. 
Transparent oils for coloring 
photographs are suitable.—K.S.J. 
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ELECTRIC-EYE FLASH is the lat- 
est development in  multiple- 
flash photography. The master 
flash bulb is set off at the camera 
as usual, but instead of having 
wires strung to it, each syn- 
chronized or “slave” bulb is 
mounted on a 4” by 6” by 6” 
box in which a photoelectric cell 
picks up the light from the main 
flash. To avoid time lag, the 
electrical charge emitted by the 
cells forces faster burning of the 
supplementary flashes, and mas- 
ter and slaves reach their peak 
light simultaneously. 

Each auxiliary unit is mount- 
ed on a double-swivel C-clamp 
that simplifies light placement 
and direction. The units, known 
as Synch-Check, were developed 
by A. K. Edgerton and intro- 
duced to the market by Hod 
‘Lewis Associates, of Hollywood. 


MUSIC WAKES YOU UP with this alarm 
clock-radio combination. The clock turns on 
the radio to any preselected station at any 
preset time. An extra resonating alarm 
speaks up a few minutes later to make sure 
you don’t roll over and let the music lull 
you back to sleep. The two-in-one set, a 
boon for easily startled sleepers, is manu- 
factured by General Electric. 


ELECTROMAGNETIC RADIATIONS can be 
demonstrated in the classroom with the aid 
of the GE microwave oscillator above. The 
self-contained 4-Ib. unit is designed as an 
aid in teaching the fundamentals of ultra- 
high-frequency communication, including 
such phenomena as polarization, reflection, 
standing waves, and refraction. 


AN EXPANDABLE AMPLIFIER for pub- 
lic address systems has extra units that 
can be added to the basic case, increas- 
ing amplification two to nine times. A 
record-player and changer section can 
also be attached when needed. Concord 
Radio Corp., of Chicago, makes it. 


RADIO INTERFERENCE from fluorescent 
lamps may be diminished or eliminated if 
the offending lamps are equipped with 
filters of the type illustrated above. These 
are made by the Solar Manufacturing Corp., 
of New York. Static generated by the in- 
creasingly popular lights is said to be re- 
sponsible for a good deal of distortion of 
television images. 
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With the latest disks and even later music off the 
airwaves, you're equipped for any party—anywhere. 


Portable Phono-Radio Combination 


By GEORGE O. SMITH 


‘OR CANNED or current entertainment, 

here’s an all-around music box that will 
keep you in the swing. Built into a small 
case that usually holds only a phonograph, 
this set contains a five-tube superheterodyne 
receiver that can be used alone or as an 
amplifier for the record player. The radio 
operates on A.C. or D.C., making the unit 
useful wherever 115-volt current is avail- 
able. A universal motor would give the 
record player an equal amount of flexibility, 
but since one may be hard to come by 
either an A.C. or D.C. motor can be used 
in its place. In this event, of course, you 
will have to see that the phonograph part 
is not used on the wrong current. 

To get the radio into a small cabinet, the 
tubes and intermediate-frequency  trans- 
formers are mounted on one edge of the 
chassis. This ine” layout fits below the 
phonograph motor and tends to isolate sev- 
eral of the oscillation-producing compo- 
nents, A standard 1%” by 5” by 9” blank is 
used for the chassis, but a satisfactory sub- 
stitute can be formed from 20-gauge steel 
or aluminum. Aluminum may be better if 
heavier stock is used, and it should offer no 
soldering difficulties since connections to the 
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chassis are made with lugs. The comple- 
ment of tubes and transformers will fill the 
edge of the chassis with no room to spare, 
80, as a step in space conservation, use 
spring-type tube bases; these fit into mount- 
g holes of approximately 1 5/32” diameter 
and are secured by retaining cl 
The rest of the layout will depend upon 
the space available in your cabinet. In 
mounting the gang condenser, don’t forget 
to allow for the swing of the rotor plates. 
uty be possible to make a direct cou- 

" in others, a flexible cou- 
pling or flexible shaft must be used. The 
latter will allow the condenser to be mount- 
ed at some distance from the dial. If none 
of these methods is feasible, you may have 
to resort to the dial-cable system shown in 
the photograph at the top of page 192. 
Cut the condenser shaft short of the front 
panel, and fasten over it a knob with 
straight sides. Build up the hub of the dial 
assembly with tape or a metal bushing, and 
wrap the cable around it. To secure the 
cable ends, replace the knob setscrew with 
a longer screw of the same thread, slotted 
at one end. Tighten the knob with this 
screw, pull the cable firmly through the 
slot, and solter it fa 
When cutting the board for the phono- 


graph motor and turntable, it is necessary 
to place the disk over to one side in order 
to leave enough room for the pickup arm. 
Try out the position of both units with the 
largest record you expect to use before 
drilling the board. 

The recessed-control panel eliminates the 
protruding knobs that may either become 
maged or do damage during transit. Sep- 

e rectangles are cut out of the cabinet 
front, and the panels holding the dial and 
control knobs are fastened behind the open- 
ings. If you have a large sheet of bakelite 
or other material suitable for use as a panel, 
you may prefer to cut a single rectangle 
Jong enough for the speaker and both con- 
trol sections. Whichever way you do it, be 
sure to leave finger clearance around the 
knobs. 

Remove the crystal cartridge from the 
pickup arm by taking out the two screws 


The “in-line” radio-omplifier loyout uti- 
lizes the normally wasted space in front 
ond below the phonogroph motor. Tubes 
fare mounted along one edge of the 
chostis, with the speaker ond control 
panels fixed clong the opposite edge. 


on the sides. The cartridge probably has 
two lugs used in making connections to the 
amplifier, and a third, grounded lug which 
is usually riveted to the case and soldered 
to one of the connecting lugs. Unsolder this 
connection. Using two-conductor shielded 
cable, run the shield to the cartridge-case 
lug, and the two wires to the crystal-element 
lugs. These connections will isolate the 
circuit from the chassis and pickup arm. 

With great good luck you may be able to 
find a manufactured loop that will fit your 
cabinet. In the more likely event that you 
can’t, a plan for the loop is shown in the 
photo and drawing at the bottom of the 
next page. Follow the pattern as closely as 
possible; if you must revise it to fit your 
carrying case, alter the internal dimensions 
proportionately. Cut the form from heavy 
cardboard or medium fiber, making an un- 
even number of slots so that the alternate 
turns will cross above and below each 
tongue. Wind the loop with No. 22 silk 
covered wire; be sure there is an enamel 
coating on the wire, for the thin silk insula- 
tion may part where the wires cross, and an 
uncoated wire would cause shorted turns, 
After winding, either paint the loop liberally 
with coil dope or immerse it in melted par- 
affin to keep moisture out 


The three-position, four-pole _ rotary 
switch turns on the radio in one position, 
turns everything off in another, and in its 


third slot operates the phono amplifier and 


the motor. Pilot lights illuminate the radio 
dial or the turntable area, depending upon 
which part is in use. Hum pickup is min- 


‘ov. 
Yous 1M 


imized by breaking the 115-volt line at the 
B-minus side of the switch. This side is 
directly connected to the audio return cir- 
cuit, where little hum voltage exists. 
Alignment and adjustment of the set fol- 
low the usual procedure. If a signal gen- 
erator is available, trace the signal through 
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At left, the dial-cable assembly, showing the knob 
‘on the condenser shoft and the built-up bus on 
the dial hub. Above, note the angle brackets atop 
the I.F. transformers for fastening to the case. 


the I. F. transformers, and adjust for maxi- 
mum output. Without a generator, the 
adjustment can be made on the air. Inter- 
mediate-frequency transformers are gener- 
ally tested at the factory and set approxi- 
mately to operating frequency. It is only 
necessary for you to compensate for the 
difference between the manufacturer's test 
equipment and your circuit by tuning in a 
strong local station (which should come 
through the factory-set transformers) and 
adjusting for maximum strength. 

If a high-resistance voltmeter is handy, 
clip it directly across the outside terminals 
of the volume control. Use a meter scale 
that includes at least .5 megohm (on a 
1,000-ohms-per-volt instrument, this would 
be the 500-volt scale) and align the I. F. 
trimmers for maximum voltage. 

On the oscillator section of the gang con- 


necessary to alter the dimensions of the 
entenna, try to maintain the proportions as shown. 


THESE LUNES REDREGENT THE AERIAL WRE Ab WOUND. 


denser, C 16, the trimmer should be sét to 
about one full turn out from the “tight” 
position. It may be necessary to alter this 
setting later if the frequency coverage of 
the receiver is incorrect, but use this as a 
starter. Tune the set to a station near the 
high end of the band (i.e, with the con- 
denser almost fully open), and adjust the 
trimmer on the antenna section of the con- 
denser for greatest signal volume. If the 
peak volume is not passed by the time the 
trimmer is fully tightened, add a 10-mmf. 
or 20-mmf. mica condenser (C 15) across 
the gang-condenser section. Use which- 
ever value is needed to peak the trimmer. 

Now tune in a station at the low end of 
the dial, and see if the signal strength can 
be improved by altering the setting of the 
trimmer. If more capacity—tightening of 
the trimmer—is needed, add about a half 
turn to the antenna loop, and repeat the 
tuning procedure, starting at the high end. 
Continue adding wire, a half turn at a 
time, until no trimmer change is needed at 
the low end of the dial. The set is then 
properly tracked. If less capacity is needed 
on the first trial at the low end, remove a 
half loop of the antenna and continue re- 
moving turns until tracking is right. 

The set is held in the cabinet by two 
L-brackets placed under the hold-down nuts 
on top of the I. F. transformers, and by 
screws connecting the panels and cabinet. 


C12, C13, Cl4: triple-capacity electro- 
lytic. C12, 20 mfd. 25 volts; C13, C14, 
20 mid. 150 volts. : 


C15: 10 or 20 mfd. See text. 


C16: Two-gang tuning condenser with 
trimmers. 


RL, R8: 1 meg. 
2: 35,000 ohms. 


RZ, RY: 500,000 ohms. 
‘R10: 170 ohms, % watt. 
R11: 500,000-ohm pot. 
Ri2: 25 ohms, % watt. 


(Resistors % watt unless otherwise 
specified.) 


T1: Output transformer. 

Li: Filter choke. 

Ose.: Oscillator coil. 

Sw: 4-pole, 3-position rotary switch. 

Pl, P2: 115-volt pilot lights. 

‘M: Phonograph motor. 

Permanent-magnet speaker, 2 inter- 
mediate-frequency transformers, 
crystal pickup, tubes, sockets, knobs, 
dial, misc. accessories. 
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Short Pin Improves Lid Hinge 


For easier replacement of the detachable 
lids on some portable radios, phonographs, 
and typewriters, cut about %” off one of the 
hinge pins. Then both pins need not be 
lined up simultaneously. To attach the lid, 
engage the longer hinge pin first, sliding it 
into the hele far enough to serve as a pivot 
while the shortened pin is being aligned 
with its hole—W. E. B. 


Fiber Tool Adjusts Condensers 


FIBER SCREW DRIVER 


Bown tubes and painful jolts often re- 
sult from the careless use of metal screw- 
drivers in adjusting trimmer condensers. 
For safety, and to eliminate the adjustment 
errors that arise from capacity effects, cut a 
tool from %” fiber or other stiff insulat- 
ing material. File the blade to screwdriver 
shape.—A. M. LinpNeR, JR. 


Oil Solution Cleans Crackle 


Dust-co.tectinc crackle finishes used 
‘on radio equipment can be cleaned with 
carbon tetrachloride and a few drops of oil. 
About 10 drops of household oil to one 
ounce of the tetrachloride will prevent the 
surfaces from drying a lusterless gray. Ap- 
ply with absorbent cotton and wipe with a 
soft cloth.—G. F. Bates. 
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Tire Pump Dusts Radio Chassis 


AN AvToMonILE tire pump cleans radio 
chassis effectively. Tubes, shields, condens- 
er plates, and other often inaccessible parts 


that require occasional dusting can be 
reached by the air stream from the flexible 
pump hose. 


Diagram on Set Speeds Repairs 


Furune repairs on homemade electronic 
equipment will be made more intelligently 
and quickly if the circuit diagram is cut out 
glued to the chassis or panel when the 


wiring is done. Water glass or household 
cement will hold it on crackle-finish panels. 


5. ry 


Ir youn clock has stopped because the 
pivot holes are worn out of round enough to 
disturb the gear meshing, you can start it 
ticking regularly again by punching the 
holes almost closed and then broaching to 
size. 

Disassemble the clock, noting which arbor 
fits in each hole. Since the holes wear on 
the sides away from the driving gear, close 
in these sides by pounding the inside on an 


Wrench Clamps Piping 
When Threads Are Cut 


To prevent a length of pipe 
from twisting in the vise jaws 
while threads are being cut, 
clamp it with a large wrench as 
shown in the photograph at the 
right. The vise holds the pipe as 
usual, but the wrench handle, 
resting against the top of the 
work bench, immediately stops 
any tendency of the pipe to turn 
during threading.—W. T. 


Punch and Broach Used to Correct Worn Pivot Holes in Clock 


anvil with a round-faced punch, The result- 
ing holes will be too small for the pivots, 
and must be opened with a round broach. 
The pivots should then fit freely, permitting 
each wheel to spin easily. To make a round 
broach, file a long, true taper on a piece 
of drill rod, bring it to red heat, and quench. 
Then polish and slowly heat until it is straw- 
colored, turns purple, and finally becomes 
blue.—Winttaat Schorr, 


Pliers Serve as Crimping Tool 


Save your fingers when coupling stove- 
pipe or light-gauge ducts by using this 
homemade tool. Capable of crimping sheet 
metal as thick as .064”, it can be improvised 
from a pair of ordinary mechanics’ pliers, a 
few finishing brads, and adhesive tape. Cut 
the brads—wire would serve as well—into 4” 
lengths and stick them td a strip of the tape 
as shown in the sketch at the left. Then wrap" 
the tape and cut brads around the jaws of 
the pliers.—Wruttamt C, FURMAN. 
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SOUND ... Air in 
Rhythmie Motion 


SOUND WAVES cancel each other when a 
crest is superimposed upon a trough. Con- 
versely, when the crests overlap, the sound 
is increased. To demonstrate this, strike a 
dinner fork on a table, hold it vertically 
near your ear, and rotate it slowly, At one 
point, the sound becomes almost inaudible. 
Continue rotating, and it grows louder. 


LONGITUDINAL VIBRATIONS can occur 
in a metal rod under certain conditions. 
Clamp one end of a solid curtain rod in a 
vise, and suspend a table-tennis ball from 
a string so its middle just touches the other 
end of the rod. Now rub along the rod firm- 
ly with a piece of cloth or leather dusted 
with rosin. A definite note will be given off, 
and the ball will fly outward, as above, 
because of the longitudinal vibrations. 
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AIR MOVEMENTS are produced by sound 
waves, as can be shown with the setup at 
the left. Make a paper cone with an open- 
ing about X” in diameter at its small end and 
fasten this to a mailing tube about 24” 
long. Over the other end stretch a dia- 
phragm cut from a toy balloon. Then light 
a candle and support the tube so the end 
of the cone is near the flame. Now clap your 
hands close to the diaphragm. Sound waves 
cause it to vibrate, creating air waves 
in the tube that blow the ne. 


. YOUR HEAD BONES help you hear sounds. 


You can demonstrate this by striking the 
tines of a dinner fork on the table and touch- 
ing the handle firmly to the bone directly 
behind your ear. Repeat, touching other 
bones in the head. You will find that the 
relative loudness depends largely upon the 
amount of insulating flesh covering the bone. 
For the loudest result, separate your lips and 
clamp the handle in your teeth. 


SOUND PRODUCED in a gas lighter than air 
in an enclosed space is higher in pitch than if 
air were the medium, for sound travels faster 
in such a gas than in air. For this experiment, 
remove the bulb from a medicine dropper, con- 
nect the dropper to your illuminating-gas supply, 
hold the dropper to your ear, and turn on the gas. 
For a moment the pitch of the rushing stream 
will be low. Then suddenly it will become high- 
er. The reason? Air being swept from the tube 
causes the low pitch, and gas the higher. 


TRANSMISSION of sound 
varies considerably with 
the material. You can show 
this by striking a fork on a 
table and then placing the 
end of the handle firmly 
on a wooden dowel, the 
other end of which touches 
the table. The table will 
respond with a loud vibra- 
tion. Now substitute mate- 
rials like metal, rubber, 
and cork for the dowel, not- 
ing the difference the rubber 
and cork make, Such ma- 
terials are sound dead 


LISTENING TO THE WIND is easier 
the device in the drawing below. Hold the 


h 


end of the rubber tube to one ear and the _ tions. 


ENCLOSED AIR COLUMNS give off char- 
ristic sounds when excited by air vibra- 
To show this, use the same device as 


nozzle in ine of an slectrie fan, As ie at the left, this time blowing through it 


set up and the ordinarily inaudible air cur- 
rents are converted to a sound you can hear. 


across the mouth of a milk bottle. You may 
improve results by varying the blowing and 
the distance of the wire from the nozzle. 
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Hlectric-Are Torch 


By FRANK ROWSOME, Jr. 


Bes able to braze adds immensely to 
the working scope of the home crafts- 
man. If you have been limited to soft solder, 
screws, and rivets as means for holding 
stressed metal parts together, the oppor- 
tunity to supplant these methods with braz- 
g—not much behind welding in strength— 
will open new vistas for your home-shop 
projects. 

Brazing itself isn’t difficult—no more so in 
its own way than soldering. The problem is 
to get enough heat and to get it in the right 
places. While it is possible to braze small 
objects with a blowtorch, or even on a 
kitchen gas burner, these methods seriously 
limit the size of the work. The electric-arc 
torch’ described here not only generates am- 
ple heat for brazing goo ed metal parts, 
but it also possesses finger-tip control, sim- 
plicity of adjustment, and an adaptability for 
use in tight spots. It can be built in a few 
evenings’ time, costs little to make, and, if 
properly designed, does not draw excessive 
line current. 

The principle of the twin-carbon are torch 


is extremely simple. Two carbons are con- 
nected across the power line and momen- 
tarily touched together. The immensely hot 
arc that results is then played over the work, 
much like the flame of a torch. A variable 
resistance in series with the carbons limits 
current draw; by switching in more or less 
resistance, you can control the effective heat, 
‘As shown in the accompanying photos, 
the device consists of two separate pieces 
of equipment: a pistol-grip carbon holder, 
and a resistance unit with suitable control 
switches. For shop convenience, the latter 
is mounted on a steel typewrifer table. 
Obtain a pair of file handles 4” or 5” long, 
and plane a flat on the widest portion of 
each so that they fit together lengthwise. 
Drive several short brads into one of the flats, 
sharpen the heads, and press on the other 
flat. Reinforce the joint with glue and a tight 
lashing of wire. A thin metal plate is also 
screwed on across the top of the handles at 
their widest point. After assembly, plane an- 
other flat on the bottom of the pair for the 
pistol grip, which is a 1%” by 1%” by 3%” 
hardwood block. The grip is attached by 
means of a long wood screw driven down 


cop ER BUSHING. 
(Paessem) 


oe 


Pease WANOLE 
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In addition to 
sheet metal; preheat 
forging. Never look at the 


through a hole in the metal plate on top. 

Each file handle receives a steel rod 5/32” 
in diameter that acts as an electrode holder. 
The left-hand rod (looking at it from be- 

’ hind the handle) is fixed in its socket and 
supports the inner carbon. The other is free 
to slide in its handle, permitting the outer 
carbon to be positioned by the trigger con- 
trol. If left-handed, you may find it more 
convenient to reverse this relationship. 

To prevent the movable rod from rotating 
and misaligning the carbon, the construc- 
tion shown in Fig. 2 is used. A cut steel 
nail, sawed to a length of 1%” and drilled 
with a %” hole in the middle, is silver-sol- 
dered to the rod. Don’t use soft solder since 
the heat of the arc would loosen it. The 
lower end of the cut nail slides in a U-shaped 
bracket that extends 2%” from the shield and 
keeps the rod from turning. A length of 
coat-hanger wire, one end formed in a finger 
loop and the other passed through the hole 
in the nail and peened, controls the position 


the torch con olto be used for light welding; burn-cutting 
mpering, and annealing tool ste 
right floss Mo the ore without th 


‘ond heating stock for bending or 
e protection of welding goggles or a mask. 


of the rod and carbon. Although this will 
be the grounded carbon, wrap the trigger 
well with insulating tape as an additional 
protection against shock. 

To align the carbons in the same longi- 
tudinal plane, the fixed rod is bent in a %” 
offset to the left, and the movable rod is bent 
90 deg. 1%” from its end. The carbons them- 
selves are secured to the rods by brass clips 
that are clamped to large copper lugs by 
thumb screws and wing nuts, as shown in 
Fig. 1, The lugs should be silver-soldered to 
their rods. Attach the outer lug at an angle 
of about 30 deg. with the vertical, and the 
inner one fully vertical. The working angle 
of the carbons, normally about 60 deg., may 
be decreased for working in tight corners 
by adjusting the angle of the fixed-rod car- 
bon clip. 

While the connections within the handle 
are not complicated, some difficulty may be 
experienced in the assembly unless the cor- 
rect sequence is followed. [Turn the page.] 
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Use corbons from 3/16” to 'A” di 
type produces a stable, long, hi 


The cored 
ail flome. 


1, Drill both handles longitudinally to a 
diameter that will be a press fit for the rods, 
Open out the right handle to an easy slid- 
ing fit, 

2, Counterbore the back of each handle to 
a depth of 2”, For the left one, use a bit 
that will afford a press fit for a plastic or 
hard-rubber sleeve; a sliding fit is required 
for the right sleeve. Both sleeves should fit 
snugly over the’ wire from the resistance 
unit, 

8. Cut and fit a shield shaped as in Fig. 2. 
This may either be of thin sheet metal or of 
XK” plywood faced with sheet asbestos. If 
the holes through which the file-handle fer- 
rules pass are drilled slightly undersize, the 
shield will be held firmly when driven up 
against the shoulders of the wood. 

4, Silver-solder the lug to the left rod 
but do not form the offset. Force the other 
end well through the handle, and press the 


Cover the switches with a slotted she 
cut so thot it cannot touch the bore switch blades, 


etal guard 


sleeve on the wire. Bare a little of the insula- 
tion, and soft-solder the wire to the rod, 
using a short piece of copper tubing over the 
joint as a reinforcement. 

5. Apply quick-drying cement to the 
sleeve and the wire, pull the sleeve over the 
joint, and force the wire, sleeve, and rod into 
the handle. The offset in the rod may now 
be formed. 

6. Follow a similar sequence with the 
right rod, Don’t attach the cut nail until 
after the assembly, and take care not to get 
cement where it will interfere with the slid- 
ing action. Use a slightly longer sleeve 
than the one in the left handle. 

Use heavy wire, No. 12 or larger, in the 
torch and resistance unit. Single-conductor 
stranded wire with heavy rubber-covered in- 
sulation is ideal for the torch leads, which 
must be flexible. Connections within the 
resistance unit may be made with solid wire. , 


For the first 


ing job with your new torch, m: 


the holder 
shown in position at the right. Details ore given in Fig. 3. 


ight spork sig- 
nals that contact has been made, 
push the control slowly until the 
corbons ore i” to '2” apart. 


The design of the resistance unit depends 
upon the amount of current that may safely 
be drawn in your workshop. If only a branch 
circuit fused at 15 amp, is available, one 
550-watt and one 1,000-watt heating element 
may be used as resistances. Depending on 
whether they are used individually or to- 
gether, these will provide currents of 5, 9.1, 
and 14,1 amp. when cold. If your workshop 
is so situated that you may draw up to 30 
amp. from a single separate circuit, use two 
heating elements of each wattage to get 
eight current steps: 5, 9.1, 10, 14.1, 18.2, 
19.1, 23.2, and 28.2 amp. The lower values 
will generally be quite hot enough for many 
jobs; for most modelmaking or jewelry work, 
10 amp. or less is ample; 15 amp. will per- 
mit you to braze, say, a %” steel shaft; and 28 
amp. is enough for repairing broken bicycle 
or lawnmower parts or similar heavy work. 
If no 30-amp. circuit is available inside the 
house, it may still be possible to install a line 
at the fuse box. This might consist of BX 
cable having both conductors connected to 


the hot side of the line at the box and termi- 
nating at a heavy-duty receptacle. 

The construction of the resistance unit is 
suggested in Figs. 3 and 4, though actual 
details will depend on the number of heat- 
ing elements selected. Surfaces of the unit 
exposed to heat should be protected by sheet 
asbestos board or a number of thicknesses 
of asbestos paper. As a protection against 
accidental burns, cover the heating-element 
resistors with a sturdy box frame made of 
hardware cloth. 

‘Connect up the torch and resistance unit 
to the power line as shown in Fig. 4. The 
plug should be a heavy-duty type with the 
lead connected to just one prong, and the 
ground connection should be a large storage- 
battery clamp secured to a water pipe. Re- 
verse the plug in the receptacle if an are is 
not struck when the carbons are touched, 
One advantage of the ground-return circuit 
shown is the greatly reduced likelihood of 
any shock; it also keeps the heating effect on 
the house wiring to a minimum. 


Light Brazing Torch Made from Dovetailed Hardwood Strips 


Quickty assembled out of scrap material, 
this small carbon-are torch consists of two 
hardwood strips of approximately the di- 
mensions shown, with a sliding dovetail 
joint along the facing edges. The strips are 
drilled Jengthwise to take two %” brass rods, 
and carbon holders are brazed to the ends of 
the rods. Make the holders out of any avail- 
able brass scrap that can be drilled to the 
diameter of the carbons and tapped for wing- 
screw tighteners. Run some wax on the 
dovetail for easier action. You can also slide 
the sections apart and use one as a single- 
carbon soldering torch by grounding the 
work.—W, W. ANDERSON. 
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The Microscope 


ff 


COTTON, the most widely used of textile fibers, 
shows in this photor raph why it takes dyes 
+40 well—its cuticle is extremely thin, permit- 
ting easy absorption of the dye liquids. Note 
@ small cross sections of young fibers. 


gives toughness and weather resistance that add 
fo its value for rope ond special textiles. 


NATURAL 
FIBERS 


Looks at FIBERS 


Ane shirt doesn’t look much like the 

photograph at left below—but the dif- 
ference is mainly in size. If you snipped a 
thread from a shirt, sliced an ultrathin cross 
section off its end, and put this slice under a 
microscope, you would get a view similar to 
the one shown, 

Technologists in the textile industry do 
just that every day, not only to cotton for 
shirts, but also to nylon for stockings, wool 


WOOL has oval fibers with an unusually large 
lumen ond proctioslty no cell membrane. The 
cuticle is thin, enabling dyes to penetrate ve 

deeply. The natural color of an unstained wool 
fiber like this would vary from white to ton, 


RAMIE, or China grass, is o plant fiber similor 
fo fox. The cracks in the outer wall help it 
absorb dyes, but olso make ramie cloth brittl 

end inelastic. A line materiol used in 


5 
the orient, it tears if folded frequently. 
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for suits, or rayon for dresses. 
From this intimate peek at 
the inside of textile fibers, 
they can tell much about the 
quality of the fiber—whether 
it will resist laundering, form 
warm or cool clothing, dry 
quickly, or have other special 
characteristics of behavior or appearance. 

Microscopists divide textile fibers into two 
classes, natural and synthetic, differing in 
internal structure as well as origin. Unlike 
the synthetics, natural fibers have a well-de- 
fined interior arrangement. Variations in this 
internal structure—the size of the lumen and 


ae 


NYLON, the cool, air, ond woter fabric prized 
for sheer stockings, has round, smooth fibers. 
Resistant to laundering and dry-cleaning, and 
souly dyed ith unusual speed. Some 
nylon fibers melt in boiling water, however. 


VISCOSE RAYON was the first synthetic fiber 
see widespread use. Rivalling expensive silk 

a it is made from humble wood 
more than cotton. Rayon 
ng have been produced. 


pOUTICLE OR QuTER WALL 


SYNTHETIC 
FIBERS 


thickness of the cell mem- 
brane and cuticle—account for 
some. of the differences in 
quality. Other natural-fiber 
characteristics can be traced 
to the shape and smoothness 
of the exterior surface. The 
surface factor applies also to 
synthetic fibers, which are further affected 
by their chemical composition. Because all 
these features are easily seen with the micro- 
scope, it has become one of the most im- 
portant tools in textile research, making pos- 
sible better and better fabrics for less and 
less money. 


persed in ocetone, producing fibers 

rugated exterior and a dumbboll-shaped cross 
syon shrinks slightly in hot woter, but 
icted by acids, bacteria, or fungi. 


ARALAG, one of the newest synthetics, is made 
from milk protein. The amazing similarity to 
wool fibers, obvious when photomicrographs of 
both are compared, results in aralac materials 
almost indistinguishable from fine woolens. 
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Plane Clamps Are Handy in Lab 


Tusine clamps operating on a new prin- 
ciple are now available for the chemical 
laboratory and home workshop. Designed 


originally for sealing rubber-hose connec- - 


tions in military airplanes, the clamps com- 
pletely encircle the tubing and are tightened 
or loosened merely by turning a thumbscrew. 
This operates a worm gear meshing with 
perforations in a steel band. 

Fisher Scientific Co., of Pittsburgh, and 
Eimer & Amend, of New York, distribute both 
this item and the mortar and pestle below. 


New Mortar Is Extremely Hard 


Even such hard abrasive materials as 
emery and carborundum are easily pulver- 
ized with a new mortar and pestle made of 
boron carbide, the hardest material ever 
produced by man on a commercial scale. 
Because boron carbide does not wear off and 
contaminate samples, the new. equipment is 
especially useful when highly accurate anal 
yses must be made. A stainless steel 
is shrunk into place around the bowl. 


thyme below describes an... Hydrochlori 
jed at right. S pois 
TEST —wmber of each besi vie 
Sulphuric. 
. This acid gives storaze batteries power, _. Corbolic. 
This one’s contained in milk turned sour. 
; Hhere’s one the glands of your stomach ~~Tannic. 
produce, 
|. And this is in oranze and lemon juice. 
. A solution of this makes a bath for the ANSWERS 


eyes; 


Now this one is used as a 
The next one’s an excellei 
. In processing leather this 
. As true aqua fortis tl 


. This'll take ink spots out of white ties. 


N “Or “uog “s 
food appetizer; “*!44PL “6 LHD “y 
nt_ sterilizer. “DyJoqioy °B  “2140[4D04PAH “E 
id is needed; P 4 
‘S conceded. weoy 'L au7e1 
—Frank Shore. “1X "9 sojanyding 
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Homemade Tongs, Built of Pipe, Pick Clinkers from Furnace 


Toxcs for quick removal of clinkers can 
be made from a few feet of pipe. Bend a 
handle on a 64” length of %” pipe. Then 
slip over it the sliding part, a 36” length of 
%” pipe with a tee connection at one end 
and at the other end a drive-fitting wooden 
handle 6” long and 1%” in diameter. Next 
bend the 3” hook. 

Make the claw from a 3” piece of K” pipe 
threaded on one end. Hacksaw four evenly- 
spaced slots in the unthreaded end, and 
point the resulting segments. These prongs 
are flattened by hammering against a square 
rod inside the pipe. Then make two right 
angle bends in each prong. Screw the claw 
into an elbow and assemble on the sliding 
pipe with a 4%” nipple.—O. D. Cowxes. 


Inner Tubes Make Bicycle Rim Tapes 


Ir New tapes for bicycle rims are not available, 
replacements can be improvised from old bicycle 
inner tubes, Cut a strip between %” and %” wide, 
making it long enough to stretch snugly around the 
rim without too much tension. Several inches of over- 
lap at the ends should be allowed. Punching the valve 
stem hole in the center of this overlap will make the 
hole stronger and less likely to cause a rip. Then 
cement the lapping ends together. When the cement 
has dried, the tape can be stretched into place over 
the rim.—R. S. MacNetu. 


Knob Helps Cut Glass 


Guass cutting can be made 
easier on the hands by slipping a 
knob, such as a drawer pull, over 
the end of the cutter handle. The 
use of the knob also makes it 
easier to apply the correct pres- 
sure.—KenNeETH MuRnay. 
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Permanent MARKERS 


Your Property Lines 


URVEYORS generally leave markers 
consisting of wooden “hubs” or stakes 

driven in the ground, each with a copper 
tack in the end to locate an exact point, 
and with a marker stake nearby. Few prop- 
erty owners make any effort to preserve 
these established points, which in time are 
almost inevitably lost or damaged. 

For future occasions when you may wish 
to erect a fence, plant a hedge, or build a 
road, permanent concrete columns or “mon- 
uments” extending from 1” to several feet 
above the ground are extremely useful. If 
your local and State laws do not forbid, you 
can put in these monuments yourself, or it 
may be possible to install them under the 
supervision of a licensed surveyor. It is 
best to check also with the owner of the 
adjacent property and to have him help or 
watch over the work. 

One straighforward method of relocating 
the surveyor's exact mark without the ex- 
pense of a new survey is shown in Fig. 1. 
Drive a nail or brad in the ends of stakes 
A and C and another nail or brad down 
somewhat in the broad side of stakes B and 
D. The stakes should be 1” by 2” stock at 
least 24” long—longer if the ground is very 
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CONCRETE COLUMN 
REPLACES HUB 


soft or rough, for they must be kept rigidly 


in place until the work is completed. Drive 
stakes A and C in solidly about 3° from and 
facing the hub. Leave 12” above ground, 
or a length several inches above the top of 
the proposed monument. Sight by eye and 
drive B diagonally opposite A, and then D 
opposite C, also 3’ or more from the hub. 

Now, tie a length of fishing line or light- 
gauge wire to the brad in A and have a 
helper stretch it over B while you test with 
a plumb bob just grazing the surveyor's 
tack. When the line is centered, have the 
helper loop it over the brad in the side of 
B and drive a new brad where it crosses the 
top of B. Test with the plumb bob again, 
pull and redrive the top brad in B if neces- 
sary, and loop the line over this brad when 
satisfied that it splits the tack. 

Follow the same procedure and stretch a 
line from C to D. The plumb bob, when it 
is centered over the tack, should then just 
touch both stretched lines. 

Carefully remove both lines without dis- 
turbing the stakes. and take out the hub. 
Then, with a posthole augur, posthole 
shovel, or other suitable tool, make a hole 3° 
to 4’ deep or well below the frost line. 


Press dirt 1” to 2” high around the rim, or 
build a wood form if the monument is to be 
much higher. Drive in reinforcing rods, 
pour a coarse mix of concrete almost to the 
top, as in Fig. 2, and finish the monument 
with a fine mix. 

Stretch lines from the four stakes again 
before the concrete has set and, using the 
plumb bob, locate and press in a metal pin 
or large bolt at the point where the sur- 
veyor’s tack originally stood. If a bolt is 
used, let the concrete set, and then punch 


Latch Fastens Garage Door at 


Many garage doors are equipped with 
a foot-operated latch that fastens them to 
the sill and another, operated by a pull 
chain and spring, that holds them closed at 
top. The latch shown below fastens on the 
inside at top, bottom, and center. It is 
opened or closed from the outside in one 
operation simply by sliding the horizontal 
bolt to the right or left. In addition, it is 
provided with a hasp for locking. 

All parts are wood with the exception of 
the hasp and a sereen-door spring that 


UNLATCHED POSITION 


INSIDE VIEW OF DOORS 


corres Key 


OUTSIDE VIEW OF DooRS 


the exact spot with a centerpunch, again 
guided by the plumb bob. 

Should the neighboring owner be non- 
resident and unavailable, Fig. 3 shows a 
method of keeping monuments inside your 
‘own property to avoid any possible trouble 
later on. Be sure to test the comer of the 
opening in the ground with the plumb bob 
before pouring. The angle is held by long 
screws pressed into the concrete before it 
sets. Its outside corner marks the property 
line.—H. L. Ketcuam. 


Three Points in One Operation 


raises the lower vertical bar out of its slot 
in the sill when the horizontal bar is slid 
back and pressure is released. Be sure to 
get the taper on the end of the horizontal 
bar exactly the same as that on. the two 
vertical bars so they can be pushed apart 
without binding to latch the door. 

A slot in the door and batten provides 
clearance for a short length of pipe and a 
nut between the handle and horizontal bar. 
The handle may be a large-diameter dowel 
or a shaped block.—Roscoe C. DeWirt. 


LENGTH VARIES wiTh 
EIGHT OF DOORS 4 


Cenctw vaeies with =~ 


WEIGHT OF DOORS 


§ Caw you find the six errors involving 
saws shown in these drawings? No good 
carpenter would be guilty of any of 
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LUMBER CLASSIFICATI 


tandards established by the National 


under 
dards, softwood lumber is classified 


BY USE: Yard lumber. All sizes and patterns 
‘based 


By size: Yard lumber: 1 
2e'thick and less than 8° wid 
2, Boards. 


them, but you may have to study the 
pictures carefully to discover some. The 
answers are given upside down below. 
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ONS [WOODWORKING] 


dickegTimbers. Lumber 5° or more in the least 

Structural lumber: 2, Dimension (Joists and 
planks) Lumber from 2* ¢o, but aot ineludi 
Rnick" and 4” or. more wide. 

‘2. Timbers. "Lumber 5" or more in the least 
dimension. 

a') Beams and stringers. Pieces of rectangular 
luare oF 


(b.1 Posts and timbers. Pieces, of 
‘reer: 


nearly’ square Cross section 3” by 5” an 


BY MANUFACTURE: 1. Rough lumber. 
‘dressed as It comes from the saw. 


un. 


‘Or on a combination of sides and edges, 
3. Worked lumber, Run through a matching 
chine, sticker. or moider. Worked lumber may 

Matched Tumber. Worked. to provide 
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Designed right, to delight 
the most critical hobbyist 


Ciné-Kodak Magazine 8 


In this compact home movie camera you'll find 
the things you appreciate—sound design, simpli- 
fied operation, the balance and “feel” of quality, 
combined with true film economy. Three-second 
magazine loading with full-color Kodachrome or 
black-and-white films; Lumenized f/1.9 lens; six 
accessory lenses; four operating speeds, including 
slow motion; Universal Exposure Guide. 

Ask your Kodak dealer, too, about the economi- 
cal Ciné-Kodak Eight-23—roll loadi ith fixed- 
focus Lumenized f/2.7 lens, full-vision eye-level 
finder, footage indicator, Universal Exposure Guide, 
pes Ask about the popular “Magazine 16,” too . . « 

Eastman Kodak Company, Rochester 4, N. Y. 


Carrying Cases—Wide choice of cases for Ciné-Kodaks, 
film, accessories. Handsome, durable . . . complete pro- 
tection for all your movie-making equipment. 


Kodascope Eight-33 —Fast f/2 lens teamed with 500-watt 
lamp gives brilliant image on screens up to 30 x 40 inches. 
Finger-tip tilting, threading, framing . . . major operating 
controls grouped on centralized panel. 


Ciné-Kodak Long-Focus Lenses “bring it up close.” Above, 
from left to right, (1) taken with standard 13mm. lens, 
(2) 25mm. lens, (3) 50mm. lens. 


Turntable Grinds True 


Tunusr bearings for water-wheel gen- 
erators are mac! d to a surface smooth- 
ness of 1/100,000 inch by the Westinghouse 
turntable above. The special-alloy bearings, 
mounted on the rotating bedplate in flat- 
tened-doughnut fashion, are ground by p 
gressively milder abrasives to microscopic 


He’s looking for bugs iia 


Hes norixc, of course, that he doesn't find 
any. Because in the manufacture of files, the 
est way to keep out “bugs” (defects) is to keep 
looking for them, Nicholson inspectors. do 
that endlessly—through scores of inspections 
and tests, They begin with the scrutinizing of 
every hatch of steel and continue down to the 
“ringing” test for soundness and a final check 
on the appearance of the finished file. 

Pictured above is a “spot” examination, 
through a hand magnifying glass, of a file 
that has just come from the cutting machine. 
Its purpose is to make sure that the file’s teeth 
are properly raised and correct in shape for 
the kind of filing job they are to do. 

It is “eternal vigilance” like this that helps 
to maintain the Nicholson high standard of 
quality and uniformity, and enables your hard- 
ware deuler to sell you Nicholson or Black 
Diamond files under the sweeping guarantee 
of Twelve perfect files in every dozen. 


ots NICHOLSON FILE co. 
sUS<20, 19 Acorn St, Providence 1, RI. > 
20.5.A. (Un Canada, Port Hope, Ont.) 


Handy Sheet-Metal Crimper 


a A root that crimps sheet metal at the 
N I © H [e) LS [e) N bench, on the job or after installation has 
been devised by Frank Lucarelli, of The 
Glenn L. Martin Co., Baltimore. Similar to 
FE LES £0 every eunrose | y can opence, it handles metal as heavy as 
f 16 gauge, of any shape. 
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RECORD- BREAKER EVERY dae. by F Eitan 


STEVE gbAstnsag ne, nS 

VWAW eae iF z 
YARDS 

BRILL JANT. 


HALFBACK 
PRILADELPHIA 
EAGLES 


«STREAKING DOWN THE FIELD 
WITH THE PI@SHIN... 


} ONE IS 
A SEVEN! 


~~ 
HE FEELS 
SHARP! Lp 


«BOOTING THE BALL. STEVES 
ry ‘GREAT PUNTER, ..WUATS MORE, 
THE ONLY TWO PLACEMENT. KICKS” 

HE TRIED DURING THE SEASOM 
HELPED HIM AMASS II POINTS 
THE 1945 POINT GerrneNTLey 


STEVE ALWAYS USES 
GILLETTE BLUE BLADES 
WITH THE SHARPEST EDGES 
EVER HONED...THATS BECAUSE 
THEY GIVE HIM THE SLICKEST, 


Gillette 


Blue Blades 
with the sARPE> ledges 
ever honed! 


@ You /ook sharp for you enjoy the 


swellest shaves ever. You feel sharp DOUBLE EDGES MEAN 
because they're refreshing and give 


DOUBLE ECONOMY? 
you a lift. You are sharp for you get 


FRIDAYS 
far more shaves per blade and save PA Est ¢ OVER ABC NETWORK. GuETES EAUALCaDe OF 
money. Ask for Gillette Blue Blades. ‘Spgats aso AURS WORLD SERIES AND OTHER CLASSICS 


Gillette Safety Razor Company, Boston 6 "Mass. 


ov 
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YOu CAN'T FOOL STEVE-- 


THE "ROVING EYE," child of Rodor which peers through the densest fog, 


warns of obsteci 


helps keep todoy's Army plones on thelr course, 


Scientific training—how much does it cost? 


Nothing — if you know where to look for it! 

The new Regular Army offers you the best 
and pays you while you learn. 

What could be more ideal? The Army — 
foster-father of thousands of thrilling new 
scientific and mechanical developments — has 
great teachers. And back of them all is the 
invaluable textbook of practical experience. 

The civilian fields of tomorrow — such as 
Radar, Nuclear Energy, Supersonic Aviation, 
Advanced Electronics, Jet Propulsion — are 
the fields of today in the new Regular Army. 
Add the advantages of training in the world’s 


Listen to 
the Army: 


Football Broadcasts on your radio. 


U, S. ARMY RECRUITING SERVICE 


largest technical research organization to the 
merits of an Army career, and you've an educa- 
tional opportunity that’s hard to beat. 

New higher pay, good food, lodging, medical 
and dental care, liberal furlough and retirement 
privileges, and the exhilarating experience of 
working with men of purpose make this a job 
you can’t afford to miss! 

You may choose your branch of service if 
you enlist now for 3 years. The most interest- 
ing fields are filling quickly. Don’t delay a 
minute! See your nearest Recruiting Officer 
for further details. 


4 GooD J0B FOR You 


U. S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 


YOUR REGULAR ARMY SERVES THE NATION AND MANKIND IN WAR AND PEACE 
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Ingenious New 


| Technical Methods 


| To Help You with Your 
Reconversion Problems 


New Thread Ring Gage Starts Round 
Stays Round with every Adjustment! 


Employing a new principle of design, the Woodworth 
Thread Ring Gage closes in round within .0002 maximum 
after .005 adjustment. It offers greater accuracy and sta- 
bility since size adjustment is controlled along thread helix 
angle. Threads are held securely in alignment afte: i 
ment, due to unique adjustment means. Wear is dis 
over full circumference for all resettings, thus increasing 
life of gage. 

Positive adjustment makes it almost impossible to change 
setting with ordinary knocks. Positive identification by a 
green “go” gage and red “not go” gage saves operator 
time. Aluminum alloy outer body cuts weight in half, to 
reduce operator fatigue and increase sensitivity. 


To also reduce fatigue on precision jobs, many plant 
owners make chewing gum available for workers. Tests 
show that the act of chewing aids in relieving tension, which 
is often the cause of fatigue. These tests further reveal that 
chewing Wrigley's Spearmint Gum, for instance, helps 
workers stay alert, thus increases their efficiency to do more 
accurate work. 


You can get complete information from N. A. Woodworth Company 
1300 East Nine Mile Read, Detroit 20, Michigan 


AAI7 


Mug 113 


ALWAYS 
HAVE A 


IN THE 


PALM OF YOUR HAND 
Start with the Finish and SIMONIZ it 
For lasting beauty, greater protection 


Look again—new car or old? You can't tell 
by the finish bec ns of motorists 
SIMONIZ from the stort... and that keeps 
any cor looking like new always, It saves 
the finish from by gritty mud, core 


Store the beauty with Simoniz Ki 
ly SIMONIZ for protectior 
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Electronics Runs 
a Coffee 
Roaster 


| Corre soon may 
be roasted to order 
on the grocer’s coun- 
ter. An_ electronic 
coffee roaster (at 
left and above), in- 
vented by August S. 


Torres, Medellin, 

Colombia, toasts the 

green beans in a 

i preheated agitating 
i 


drum until a photo- 
electric unit, no longer receiving radiation 
reflection from them, releases the beans. 


Thumb-Size Radiation Meter 


Tuis radiation meter, a sensitive thermo- 
couple, was built b; neral Electric to 
measure the sun’s radiation. It is sensitive to 


| wave lengths from .3 to 3.5 microns. 


The Favorite Spark Plag for Tough Jobs... 


CHAMPION 


‘On most construction jobs, dependable gas engine 
power is essential. Such tough and rugged service 
calls for day-in-and-day-out dependability from 


spark plugs—and here, as in all types of service 
on land, water and in the air, Champion Spark 
Plugs are preferred and used by the overwhelming gxPERTS 


majority. Here's powerful evidence that Champions 


make every engine a better performing engine. roLlow DEMAND CHAMPIONS 
FOR YOUR CAR 


Ne U5 


Champion Spark Plug Company, Toledo 1, Ohio. 


MEET THE CHAMPS...THE BABCOCK TEAM 


...and read what ¢ 


When thirteen-year-old Ernest Babcock asked 
his Dad for a model plane kit four Christm: 
‘ago, he got an X-acto Knife Chest, too, 
neither father nor son dreamed, then, that they'd 
become the nationally famous model plane team 
they are today. 

Dad designs the planes, Junior flies them, but 
both work at building them with their trusty 
X-actos. Together, the amazing Babcocks have 
broken more records and run away with more 
top prizes than most ordinary mortals ever 
heard of. 

‘Anyone who ever put a knife to wood knows 
‘a brilliant record like this takes more than ex- 
pert akill in designing and handling the planes. 
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swodel plone 


loins, N. J. Here in their 


sche, Junior ond Senior 


ing with their stubby Clow C 


they say about X-acto! 


It tak patience of a saint in building ac 
is. And it takes good, dependable 
So when the Babcocks say, “We'v 

X-acto since we first began buil 


4 them the handiest tools to have 
there's a tip for you, brother! 


13 Blade Shapes Quickly Interchangeable! 


X-acto is tops, as well, for whittlers, paper 
sculptors, or any other hobbycrafter, be he ama- 
teur or expert. With 13 scalpel-sharp blades and 
3 safety-grip handles (all-metal, no more sub- 
stitute plastics!) you'll do a slicker job, and 
quicker, when you use super-sharp X-acto, 


x-acto (y) 


ina model shop’ 


KNIVES &TOOLS 
At hardware, hobby and gift shops 


ALL METAL 


Other Xeacto 
nives, Toots. Chests, 
See we 512.50, 


X-acto Crescent 
Products Co., Ine., 
440 Fourth Ave., 
New York 16, N. Y. 
In Canada: Handi- 
craft Tools, Ltd., Her- 
‘mant Bldg., Toronto 


‘Reg. U.S. Pat. 08. 


a 


formance year ‘round 


GUARANTEES QUICK STARTING 
IN WINTER WEATHER 
OR DOUBLE-YOUR-MONEY-BACK 


. Knock 


put a pint through the aie i 
LISTEN TO months. Sold by service stations, garages and car dealers everywhere, 


“Right Down THE CASITE CORPORATION © HASTINGS, MICHIGAN 


IN CANADA: HASTINGS LTD., TORONTO. 


Your Alley” 


‘American Broadcasting Co. 
Every Sunday Afternoon « 4:30 EST 


GUARANTEE—Add Casite to crankcase and 
un through air intake according to instructions, 
‘then drive your car 100 miles or for 60 days, 
Whichever is fist. If not convinced that Casite 
‘Gives you better and smoother performance, you 


‘et double-your-money-back by filling out guat- 
antes certificate and mailing it to The Casite Cor- 
poration, Hastings, Michigan. Maximum refund 
{is $1.30 per pint, twice the nationally advertised 
rice of Caste. 


eotAns MOTORS HERS worons cent 


65° 
nds eee 


49% 07 


Dairies and milk producers use factory-rec- 

emmended AC Spark Plugs to assure utmost 
reliability in milk delivery. Your AC dealer 
can supply you with factory-recommended 
AC's for your car, truck or tractor, designed 
for today’s fuels and driving conditions. 


leit ra! 


— 
Spark Plugs cleaned 
and adjusted "By 

the AC Method’* may 
save as much gas 
as 1 gallon in 10 


‘AG SPARK PLUG DIVISI 
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+ GENERAL MOTORS CORPORATION 


© 


Low-Speed Tachometer 


Tue New low-speed hand tachometer 
shown above permits direct measurement 
of speeds as low as 10 r.p.m. It consis 
a double-pole, double-throw switch head, 
normally held in the left hand, and an 
dicating unit, held in the right. It is a prod- 


uct of the Metron Instrument Company, of 


Denver, Col. 


Rectangular Magnifying Glass 


‘Tue 34-inch rectangular lens of the Long- 
view Magnifier above permits reading of 
fine print or calibrations over « large area. 
The lens folds into the handle. It is made by 
Edroy Products Co. 


BETTER BY FAR IN SAFETY 


IKE solid security of the new Body by Fisher is 

doubly assured by special engineering at suck 
points as these in the structural drawing shown 
above. 


Inside and out, you'll find numerous evidences of 
the extra care Fisher Body craftemen take to make 
safety certain in the bodies they build. And ten 
it comes to beauty and comfort, y 
sce and feel the difference their spec 
makes. 


Small wonder, then,that seven out of ten motorists 
say they prefer a car with Body by Fisher, Be sure 
your new car bas one, by looking for the Body by 
Fisher emblem, It is your assurance of the skilled 
work that more thar $8yrurs of coachcraft provirle. 


know: a 2 


BETTER BY PAR 


Thousands of dollars in univernty scholarships and cash awards for 
best miniature Napoleonic coackes or model cars submitted by boys 
of 12-19 years inclusive. For formation, write: Fisher Body Crafis- 
‘man's Guild, General Motors Bldg., Detrois 2, Michigan. 


se Heavier metal at vital points, 


\2( Outer ond inner door panels 


ded into one solid unit, 


JS (Boxtype rear-end braces give 
idded protection against weaving 
‘ond twisting. 


ho Solid steel floor especially ribbed. 
extra strength. 


si "Genuine safety plate glass is 
Aled in side windows ond ventl- 
_ Panes as well as the windshield. 


siz Three U-shaped steel channels 
\relded together to form center 
pillar. 


ST Ruggedly braced steel cow! and 
ash. 


38 ee ” One-piece solid steel Turret Top. 
“ompletes the all-round safety 
that is yours in the Unisteel Body 
by Fisher. 


You get Body by Fisher 
only 


on General Motors cars 


execu = rome! 
piso aa 


The New 1948 Chevrolet 
Fleetmaster Soort Sedan | 
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~— 
——You say that’s a four- 


cylinder motor? ...1 thought SS 


., the fours were big fellows! 


— IT’S A FOUR— 


An Evinrude Zephyr! Light as SN 
a twin, smooth as silk, and 
a real power house! 7 


Sounds almost too good to be true! But take the word of delighted “Zephyr” 
‘owners from coast to coast that if is true! Right in the range of two-cylinder 
power, weight and price you can enjoy matchless four-cylinder performance! 
The wonderful smoothness of 8,000 balanced, overlapping power strokes per 
minute! Exceptional starting ease! Thrilling responsiveness, and flick-of-the- 
throttle flexibility from slow trolling glide to surging top speed! 
If you'd like a motor developing 5 horsepower or more, you can have 
"four"! Four great "fours" to choose from — "Zephyr" and "Lightfo 
outstanding performance on family boats and fishing craft; "Speedifour” 
and “Big Four” for powering fastest outboard runabouts, cruisers, big 
utility boats. Only Evinrude builds “fours” . . . built into them is 
Evinrude’s 37 years of outboard Know How . . . 18 years of leadership in four- 
cylinder engineering. ° 
Evinrude dealer—look for his name in your classified phone directory 
‘Outboard Motors”. Complete catalog of 8 Evinrude models sent free 
« address, EVINRUDE MOTORS, 5390 N. 27th Street, Milwaukee 9, Wis, 
In Canada: Erinrade Motors, Peterboro, Ontario. 


FVM IA IDF 


OUTBOARD MOTORS 


for 
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NOW YOU CAN ADD SHAPING 
TO YOUR SHOP’S WORK RANGE 


‘The Atlas shaper has all the precision 
and power of larger shapers built down 
to scale for compactness, quick set-ups, 
and Jow cost for commercial and home 
shops. 

It performs all shaping operations to 
close tolerances — dovetailing, keyseating, 
internal work, vertical, angular, V-cuts, 
and others. Its 7” stroke and 936” hori- 
zontal table travel machine up to 651% sq. 
in. with one setting—ample for most 
shop requirements. 

‘The cutting speeds range from 34% to 
116 feet per minute — feeds .005 to .025 
inches per stroke. Table dimensions are 


Gilad, 41001 ream 


834”x6” deep. Timken bearings assure 
smooth operation and lasting accuracy. 
Built by advanced manufacturing meth- 
ods, the Atlas shaper is most economically 
priced. Its operating cost is low, too— 
takes but a 2 HP motor. Ask your Atlas 
distributor for details on the shaper and 
other members of the Atlas 4 Tool Team. 


SEND FOR 
“SUCCESS STORIES” 
Reports of peryonal progress and 


ho have built protabic besioenes | 
farting with oad’ or two Atlas tool. 4 


Pimp 


Pitcher St, Kalamazoo iB, Mich, 
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For truly superlotive reception from 
Motions both for and neor — for unsur- 
posted dependability in olmost ony 
weother — pick a set with globol reach! 
With the l2-tube superhe 


world to. your 

vel ot the remarkable 

selectivi 

the Navy's choice for three out of four 
‘of its fighting ships. Write todey for 
the name of the dealer where you con 
see this incomparable set for yourself. 


COMPANY, INCORPORATED 


POPULAR 
222 science 


Measurement by Suction 


To measure the thickness of sheet metal 
and test the bonding of laminated material, 
The Glenn L. Martin Co., of Baltimore, has 
devised a gauge operating on the vacuum 
principle. The cuplike gauge has a dial 
equipped with a stem that rests against the 
surface being tested. When air is pumped 
out of the gauge, the surface on which it 
rests is pulled upward, giving a reading that 
can be compared with known values. The 
gauge can be used to measure or test metal, 
wood or plastics. 


Mouse-Squeak Test for Drugs 


Mouse squeaks induced by electric shocks, 
the fall meeting of the American Chemical 
Society was told, offer an accurate test of 
the efficiency of ‘pain-relieving drugs. The 
shocks are applied to the tail of a mouse 
dosed with a specific drug; the number of 
15-volt shocks it absorbs without squeaking 
indicates the poten: f the drug in terms 
of morphine, which is taken as a standard. 
The report said that the 15-volt level was 
established after detailed tests of mouse 
“tolerance.” Shocks of ascending voltages 
produced varied responses and descending 
voltages brought squeaks all down the scale, 
but 15 volts were found to give a measur- 
able performance. 


Miles mean nothing 
_THEY FLY AFRONCA/ 


Sure they're happy people seats. A simple pull with 

. plotting a course of your hand and Aeronca’s 
pieasure in their new starter (no other plane 
Aeronca Chief! No d priced so low has it!) turns 
dusty roads or long, tedious your engine over. And you 


miles of travel for them. can land “almost any 
They'll be where they where”! 
want to be in no time at Call your Aeronca dealer 
miles mean nothing now and ar 
—in Aeronca! onstratio And re- 


What luxury flying it is! ~member—when you buy 
In the Aeronca Chief you Aeronca, he'll teach you to 
enter through wide fly Aer EE! Aeron 
mobile-type doors, settle Aircraft Corporation, Mi 
downin deeply upholstered dletown, Ohio. 


ECONOMICAL TO BUY! ECONOMICAL 
TO FLY! The new Deluxe Aeronca Chief 
—America's lowest-priced two-seat (side: 
by-side) plone uses less gas ond oil than 
© medium-priced cor! Cruises at 90 mph. 
with @ range of 420 miles. One of the 
world’s easiest plones to fly! 


12 Qualified Dealers to serve you. 


aw Br of-a-kind for arten “a 


oo” ad WZ For every type... 
there's a Custombilt pipe... 
individual as a thumbprint... 


each hand-crafted. . . no two alike. 
$5.00, 7.50, 8.50, 10.00, 12.50, 15.00 / \ 
= 


at fine stores everywhere or 
write to Eugene J Rich Inc. 


EUGENE J RICH INC 
7 EAST 35th STREET, NEW YORK 16 


step US Por OF 


vatity ond 


{eis built t0 


exact 


( Established 1896) Sheboygan, Wisconsin 
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ol — electro 
‘on cond solid st 


ibe 
Fully deve 
gige with LONED 


20-WHEEL 


STEAM TURBINE 


ORM DRIVE) 


This new UIQNEL 20ewbee! Pennsylvania Steam Turbine 
Loco — powet@@iByuay mighty new motor and LIONEL 
exclusive double wermidrive is the last word in locomotive 
perfection. Bronighmew! — it is only one of the many sur- 
prises LIONEL haSifemlyou this year. Send for the new color 
catalog and get Yh full story. Again LIONEL leads the 
world! 


book, secret “Pop 
roc------- Ly 
1 Tytlong! Corporation, Dent, i] 
YarThy. 
I ged eho lr YONEL RAN cota, oa he 
! oy ep ge mt ae 
4 FSi a bin ' 
Non 
Baten ; 
= Tone H 
1 peas da or Wal fdr nd 0 ll ! 
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How do you choose 


APPEARANCE—That’s important. 
And Millers Falls Planes are brilliant in 
their high polish, gleaming enamel and 
fine rosewood or transparent red 
Permaloid handles. 


ERFORMANCE—Naturally! You 
want a Jack Plane to give you swift, 
heavy cuts Smooth Plane to fin- 
ish flat, broad surfaces perfectly . . . 
Jointer Plane to dress edges precisely. 
‘All Millers Falls Planes give you such 
performance because their cutters are 
fashioned of carefully selected high- 
carbon steel. 


REPUTATION—Thar’s a good guide, 
too! Just remember that professional 
carpenters and experienced craftsmen 
ha’ referred Millers Falls Tools 
since 1868, 


Choose tools on appearance, perform- 
ance and reputation and your choice 
will be Millers Falls. See your dealer. 


MILLERS FALLS 
TOOLS 


NO” 


MILLERS FALLS GREENFIELD 
COMPANY MASSACHUSETTS 
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Lamp Disinfects Instruments 


Tue Germ-O-Lamp, an ultraviolet disin- 
fecting device, has been developed for use 
by optomet: and eye specialists, A hand 
model containing an eight-watt ultraviolet 
bulb, it disinfects equipment or fittings that 
may have come in contact with a 
skin or clothes. This method of killing bac- 
teria takes only a minute. 


Iron Replacement Element 


Easiy installed, a new replacement ele- 
ment produced by the St. Clair Electric 
Products Co., of St. Clair, Mich., is designed 
to fit 90 percent of all electric irons. It is 
made of heavy mica forms wound with 
Chromel or Nichrome wire for 600 watts or 


| 110-120-volt AC or DC circuits, 


IN NORMAL CAR USE 


HERE'S WHAT MAKES THE DIFFERENCE 


Unique new design ond construction 
gives Avio-Lite "'Sto-ful” more than 
Times the liquid reserve of ordi 


Lasts longer,too! Ms Sine 


The Auto-Lite “Sta-ful” Bat- 
as more th times 
liquid reserve of ordinary 
batteries. In normal c 
the plates are kept submerged 
to help deliver full life and 
r long after the plates in 
xposed 


In addition 
cal 
insula 
than _ batter 
Aut 

Be sure your next battery 
is an Auto-Lite “Sta-ful. 
AUTO-LITE BATTERY CORPORATION 
TOLEDO 1 oHIo 


oversize electri- 
acity, plus Fibre-glass 
s longer life 
s without the 
atu! atures, 


‘Auto-Lite “Sta-ful Ordinary Type ‘Auto-Lite “Sta-fut’ Ordinary Type ' 
Tach by bato-Lie 


Alloy cisclve evergichoce 


Tune in the Auto-Lite Radio Show Starring 
| HELEN FORREST * GORDON JENKINS 
Fi ORCHESTRA & CHORUS 


Thursdays 9:00 p. m., E. T., CBS 


AUTOLITE 5 
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SELF-ALIGNING 


have to fret with this new type 
screw-stem pipe. Its patented ‘float-mounted” 
stem lines up with hoir-line precision every time 
—never locks off-ongle. The Ajustomatic doubles 
your smoking pleasure through freedom from annoy- 
of renowned VanRoy quality 
the United States and Can: 
ire State Building, New Y 


Ss 
CHINAWARE! net WE) 
\ 


GLASS 


Mor 


CAN PRINT PHOTOS 
PRACTICALLY ANY SURFACE! 


EASY TO USE — BY CONTACT, BY PROJECTION 
= -— ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 
reetociist Let your imagination go! Find new uses for your 
fron Yor photographic hobby! Put those pictures you prize 
most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN Lt. MARTIN CO., BALTIMORE 3, MD. 
ASK YOUR DEALER ABOUT 


They're ready! — the new 1947 models 
you te been waiting for! What streamlined 

auties, these new Harley-Davidson Motor- 
cycles! Rugged — powerful — with plenty 
of zooming speed. And when it 
comes to dependable performance, 
these great newmodelsare backed by 


HARLEY-= 
DAVIDSON 


1 
Hires 
| Address 


the truly remarkable wartime records 
for stamina established by thousands of 
Harley-Davidsons . .. world champion mo- 
torcycles that proved they could “take it” 
through years of punishing service — and 
under toughest weather and road condi- 
tions in all parts of the world. Better see 
your Harley-Davidson dealerEARLY 
= if you want the thrill of owning 
a new 1947 Harley-Davidson! 


Please send at once free copy of 24-pa 
“ENTHUSIAST” Magazine, filled wi 
eycle action pictures and thrilling st 
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All-Weather Airport Lights 

Tue new L1-tube gaseous discharge bea- 
con in photo above facilitates all-weather 
landings. Called the Le-Land Blanket Unit 
Approach Beacon, it provides a penetrating, 
wide-angled flood of ‘red light. Special 
parabolic reflectors cut the glare so a pilot 
is not light-blinded on an approach. Below 
it is the Le-Land Runway-Boundary-Thresh- 
old unit for marking airport boundaries 
and the correct runway. It throws green 
light on one side, red on the other. 


Gauge Has Removable Heads 

Asi air of demountable heads and 
four extension spacers of different lengths 
give the Decimatic Dial snap gauge a range 
of four inches. The gauging pins haves 
surface of cemented carbide to reduce wear. 
The tool is made by the Standard Gage Co., 
of Poughkeepsie, N. Y. 


Our BIG BARGAIN COUN- 
TERS display new parts and 
unusual special equipment 
you'll enjoy seeing. Come in, 


the newest things avai 
writing, address Dept. 82, 


ewtth & NEWARK’ S Kits AND PARTS 


You Can Easily Build Radio Receivers 
and Transmitters—Record Players and 
Other Exciting Radio and Electronics 
Devices. 


Make a good radio receiver or fine record player at 
big savings. 
things « 
show you how — or 
for our famous Big Bargain Bulletins, 


You can build these and many other 
ly. In any of our stores our staff will gladly 
Write 
all 
When 


ble. Send for it today 


look around, ask questions 
... it's fun. 


Public address systems for 


| every need and purpose. 
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‘Gak COMPANY, INC 


trolec was intigcd ty 
{he Namovcnie sonch 
iis Intern ana ‘pee: 
Herapee rough him 
fie¥8b00 eve atear in 


he dunter Division State Collage tis Val. 


Tike his tathee: 


rt 
Bix’course at""Wayne —firchanieat engineer's Atotore In 
Universtey. "9" lueation. Prine, Such, this Fall, 


MODEL CAR~You build a solid 
model, using only ordinary 
tools. Awards in each age divi 
sion; Two $4,000, two $2,000 
versity scholarships; SSS 
state awards ranging 

n from $100; 18 convention 

all expenses paid. 


NAPOLEONIC COACH—You r 


ceivecomplete| 


Two $5,000, two 
sity scholarships; 588 ¢: 
rds ranging down 
18 convention trips, 
all expenses paid. Junior an 
Senior awards are identical, 


1,220 awards — university scholar= 
ships, $2,000 to $5,000 each, cash 
awards, trips — in the Fisher Body 
Craftsman’s Guild 1947 mode: 
building competitions 

Here are 9 hoys who are well started on 
the road of opportunity, 


They are the major award winners in the 
1946 Fisher Body Craftsman’s Guild com- 

jons—and each now has a scholarship, 
ranging in value from $2,000 to $5,000, to 
be used at the university of his choice. 


Now 1,220 awards, totaling $85,000 in 
value, are offered to boys between the 
ages of 12 and 19, inclusive, in the 1947 
competitions. 


You compete for these awards by building 
a model Napoleonic coach to plans sup- 
plied free — or by designing and buildin; 
a model car to simple specifications. Bot 
are real fun. 


Any boy 12 years old or over and not yet 
20 on September 1, 1946 may enter either 
competition. Junior and Senior Divisions 
with identical awards let you compete with 
boys in your own age division. There are 
no dues of entrance fees, and awards ii 
clude cash, all-expense trips to the Guild 
Convention, and 8 university scholarships 
worth $2,000 to $5,000 each. (Duplicate 
awards are given if sons of GM employes 
win.) 


A distinguished board of judges, including 
deans or presidents of 10 leading technical 
schools and universities, makes the awards. 


To enter, you simply write for free mem- 
bership in the Fisher Body Craftsman’s 
Guild. In return, you receive a membership 
card and a full set of plans and instructions, 
all free. Competitions close June 15, 1947. 


Why shouldn't you win one of these 
awards? Mail the coupon NOW and get 
started. 


FISHER BODY CRAFTSMAN'S GUILD 
‘An educational foundation sponsored by 
Fisher Body Division of General Motors 
General Motors Bidg., Detroit 2, Michigan 
Gentlemen: Please enroll. me inthe Fisher 
Body Craftsman’s Guild for 1947, in the 

Fy Nageleon Coach Competition 

Model Car Design Compeuition 
Send me full instructions without charge 


_—_____Zone_Stare__ 
J was born on the day of ___19__ 
‘Name of parent or guardian 


Dept. 6 
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Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 


You can prolong that faithful service indef- | 
initely, if you insist upon an AC when | 


you replace your present pump with a 
new or rebuilt one. 
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MAKE MORE 


MONEY 


APPLYING OR SELLING 


CORKSTONE 
PLASTIC FLOORING 


into business for yourself applying or 
"eal, fop-grade plosie Roaring, Plenty of 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
200 SO. FRANKLINTOWN ROAD, ___BALTIMORE 23, MD. 


DIE=LESS 
DUPLICATING 


wir THe Lue twat 
REPAIR anuracrunens Use 
FURNITURE 
= a ss 


FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 


THE FRANKLIN GLUE CO, COLUMBUS 15, OHIO 
AT YOUR HARDWARE DEALER 


FUN, THRILLS, ADVENTURE AWAIT 
BOYS WHO ASK DAD FOR CHEMCRAFTI 


briny 


the fun, the 


believable 


friends with 


magic. Like changing. w 


glass. Or products like insect 
wwdered milk. and p! 


FREE booklet, 


ives you the complete story. Put coupon in envelope 

Sr paste on penny postal. MAIL TODAY! 
READ WHAT OTHER BOYS AND PARENTS 
SAY ABOUT CHEMCRAFT \ 

spend many hours experimenting because T find 

are aa) much fun John “Osher,” Houston, 

shall never paas up the chance to say 

mut Chemcraft. Tt has helped me 


ie that all he ‘another, larger 
‘gutfit."” Cecil M. Van De Venter, Principal, Horace 
Mann School, Ottumwa, Towa. 
BIG FUTURE OPPORTUNITIES FOR BOYS 
WITH KNOWLEDGE OF CHEMISTRY! 

‘This is the Age of Chemistry. The future is bright for 
boys who understand the principles of Chemistry and 
who appreciate its importance in our daily. lives, 
Chemcraft will help you, as for 30 years it has helped 
millions of other boys get a head start toward a posi- 
tion of importance in the years ahead. 


OTHER FEATURES EXCLUSIVE WITH CHEMCRAFT 


© Glass blowing ® Directions for building laboratory 
‘apparatus and work benches * Chemicals marked 
with formulae, name and number © Finest quality 
chemicals and equipment. 


BOYS! Have tun with 


America’s Leading Chemistry Outfits 


THE PORTER CHEMICAL COMPANY 


74 Prospect Ave. Hagerstown, Md. 


1G 298 


BEFORE 
YOU PUT IN 
ANTI-FREEZE 


1. CLEAN OUT RUST 


with DU PONT 
Cooling System CLEANSER 
Don't put anti-freeze into a rust- 
clogged radiator. Clean out the 
rustand scale now before winter 
sets in. Just poura can of 
DU PONT COOLING SYSTEM 
CLEANSER into your radiator, 
run the engine 30 minutes of 
more, then drain. It cleans thor- 
oughly without reverse fushing. 


2. PREVENT LEAKS and 
LOSS OF ANTI-FREEZE 


with DU PONT 
Cooling System SEALER 

After cleaning out the cooling’ sys- 
tem, make it leak-proof. Don't take 
chances on losing precious anti- 
freeze. Here's a product that stops 
leaks quickly and securely. Does 
not clog the radiator. 


IF YOU RE-USE OLD ANTI-FREEZE 


‘You can re-condition it by adding 

acan of DU PONT ACID AND RUST 
INHIBITOR. This neutralizes the i 
acid and prevents rust from form- | Mi 
ing. Makes it safe to use anti-freeze r 
a second year. aie 


DU PONT Acid and Rust INHIBITOR 


QUID sere vanes ron serren une 
: “THROUGH CHEMISTRY 
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All sizes from 4 to 13% 
All widths from AA to EEE 


Newest thing in com 
fortable, serviceable boots. Ideal for hunting, 
fishing, hiking and all kinds of outdoor use. 
Made in soft, pliable, heavy-oiled waterproof 
elkskin, Same design, construction and high 
quality standards as famous boots worn by P: 
troopers during war. Write to our Dept, PS-I1 
Specify size and width, Enclose check or money 
‘order for $9.87. Boots sent immediately, postage 
C.O.D. Money back if you are not’ entirely 
satisfied on receiving boots. 


CORCORAN INC., STOUGHTON, MASS. — 


yap ein 


SHOCKPROOF 


THE IDEAL CHRISTMAS GIFT 


Anti-magnetic, radium dial and hands, unt 
‘able crystel, sweep second hand, precision te: 


Ho 197 $29.75 


jewels, stointess steel bock 


y 
y 


teal core, 
Fed. Tox & Postage. Gilt 
‘of fine watches for men ond women. 
FREE illustrated HO" 
of wotcher 


BELL WATCH COMPANY, INC. 


Time ond Life Bldg., Rockefeller Center, New York 20, N.Y 


The Logan lathe 


9 roasons why LOGAN 
Lathes are 


A BACK GEARS ENCLOSED 
IN HEADST 


ty ond conveniently 


5 RUBBER CUSHIONED COUNTERSHAFT 
or smoothness ond seeuracy in working 


ENCLOSED BELTS, GEARS, PULLEYS 
7 
Prevents eccident. Keeps lathe clean. 


B AUTOMATIC BELT TENSION RELEASE 
‘Mokes belt chonging easy and safe. 
PRECISION BUILT THROUGHOUT 
For tool room accuracy in your shop 


brings tool room accuracy 
to workshops 


The craftsman who takes pride in the accuracy of his 
work will find real satisfaction in the jobs he turns on 
his Logan Lathe. The two V-ways and two flat ways 
of the Logan Lathe bed are precision ground to within 
.0005" of parallelism. Bearing faces on the Logan 
headstock are held to an accuracy of 0005". For lasting 
accuracy the Logan spindle is mounted on pre-loaded, 
grease-sealed New Departure ball bearings. Construc- 
tion standards like these have identified the Logan 
name with accurate, dependable and economical per- 
formance in every field of industry. That is why the fact 
that he can now obtain the Logan Lathe for his own 
shop is important to every craftsman. 


WRITE FOR THE LOGAN CATALOG -- - com- 
plete, illustrated descriptions of Logan Lathes, Shapers 
‘ond Accessories. Hs 


LOGAN ENGINEERING CO., 4923 LAWRENCE AVE, CHICAGO 30, ILL 
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Anco RAIN-MASTER 


“Dead - Locker” 
WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS ONs:: 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


invention—by pico aety 
aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He’s doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


eae PATENTS. 
MAKE J 


After all, it’s your car to protect. So 
youremind him.GetRAIN-MASTERS 
..-patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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Cay FEDERAL 
FIRST with AMERICA’S 


PHOTOGRAPHERS 
Complete with F:6.3 Lens 


Designed for ease of operation, the new 


Federal has all the quality construction 
features required to produce 


magnificent enlorgements 


scrips mystery from 6 with simple 
cag to follow language, 25¢ a all Camera Stores, 
‘coin, check, money order (no stamps 


* BROOKLYN 5, N.Y. 


DOWEL TROUBLES? 


ane Penpy Pal’ 
SH) GARDEN TRACTORS 
oie 


Bore naw We Gupply repaltee for alt SHAE 
Tractors sold fe our'42 years in business 
BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


ld auto parts, powered by 2 HP. 
or larger air-cooled engine: oF walkine 
type Garden ‘Tra 3 WP. 


The Delta HomecraftLibrary solves 
your gift problem of pleasing 
friends who have home workshops. 

It includes the kind of books 
any woodworking hobbyist can get 


Useful Books 


§ for all, 
10. books of Practical Projects — 
postpgid Showing what to make 0d how 10 


9 books of Classified Designs — tried 
and tested projects arranged for quick 
Felecence. 

6 books telling how to get speed, ac- 
curacy, safetys and more satisfaction 
when working with power tools. 


wide range of projects, sack Practical 
Spee rere =a Mertens Finishing 
Rifts, kitchen accessories, cutouts, ans Methods 


fhany ‘other things, that are’ fo" 
imibe, fon wo user ‘Each project is 
Completely itustrated, slotacely det 
Seribed,' 90) that contraction is Zasy. 
2 tay ay i projects ip each book 
acioded in che Dela Homes eon 
cluded in the Dea Homes 

te ibrar Ory be $79 00 
Postpaid 


Shows simple, 
‘easy met Ty 


pleted projects. Authorittive ad: 
tice og every practical, kaown 
method. of applying a fish to 
Wwood, metal, cr lacluded ia. che 
Beit’ Homecrafe ‘Lie 

Beary. Or maybe o 


icy Eek BOE 


= Group "PF Peupaie 


ordered separ 
Group it 


A Year's Subscription 
to The Deltagram* 


Six big,, exciting. Tues —every 
fae 4 reminder of your thought 
Fainess! Page after Page of plans, 
Projects, pictures, and ideas for 
Broce! good Iooking work chat 
Wins admitation -~ for ope 
took ence, sitey Sep 
Fosevevons afé complete and fay 
derseand: First 
issues included 
Delta Homer 


Classified Designs 
— Hundreds of plans and 
pictures — 10.9 books 
Showing how to make af 
oe | Lovely Lamps’. ss 19 


Charming Chairs 


erafe Library, Other 


by mail upon pub- Small Furniture. Included bs lh 
Ueation. The Deer: the Delta Homecratt 

ram may be Of ary. Or m 

ered separate, paced sega 


50° 


fora year's subscription 


Croup "B 


U.S Pat. om 


Delta Mfg. Division ier 
Rockwell Manufacturing. Co. | =| 
MMilwovkwe Ty Wiacensin 


oe 


Be sure to attach separate “eet 


A 
[co 
, (o'tean aot Saceme Roe 


shail 
Temeaaie { F] 
ta pement 


© Gissues of The Deltagram* 
Year's subscripcion tthe popular, 
Plao-packed bomecrafter’s magazine 
#1 book on Practical Finishing Meth- 
ods "= ‘expert advice every 
crafter is aaxious (0 get 
The entire Delta Home Library 
— 32 books in all — costs only 5 
dollars, Order it today, for an ex 
citing gift, And remember to get 
an extra set for yourself! Mail 
coupon below with your check of 
money order, 


eee en 
ne = a 
Modern Methods for Every 


Tool and Every Job 

= 6 valuable books, each containing 

ise 258 pans, ont 200 iusatond 

Se tiake ereytptios clenet (1) Coming 

the Mose Out of Your L: 

ting the Most Out of Your Beil Pres; 

(SF Gectng the: Most Our of Vout 

Greater Sew and Jorners (0) Ger 

oe Mosc Owe of Vour Shuper? (3) 
be, Mose Out of Your’ Abrasive 


Giuded in the. DelenHome- 
fraie Library. Or may be or $950 
See seacicn 150 


stpaid 


Bock it roun 
13 books in 


Tear out coupon and mail today! 


DELTA MFG. DIVISION 


vi 


1 Milwaukee 1, Wis 
Delta Homecratt Libraries 


T have encircled. below: 


c mM N P @ 
show 
Teaeram 


ee ee | 
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CAMERA FANS 
hewel Me GPT fo wth foe 


NEW, IMPROVED 
G-E exposure meter 


Gitmore eit of four conora 


WISDOM 


Gluing rickety porch chairs 


Porch and garden sets need an out- 
door glue for lasting repair, a glue which 
will withstand repeated soaking and 
drying, 

CASCOPHEN is the outdoor glue that 
makes rickety porch and garden sets snap 
back “solid as new.” Binds and weather- 
proofs simultaneously. 


To repair all wooden furniture: 
Take loose chair or table apart. 

Clean out old glue, then re-glue, coating 
both parts of a joint. 

Bind with heavy cord. Let set according 
to directions on package. 
Important—for outdoor furniture use 

CASCOPHEN—protects joints from 
weather, moisture, etc. 

—for indoor furniture use CASCO— 
the standard household repair glue. 
For veneering and stain-free gluing of fine 

cabinet work use CASCAMITE. 

Highly water-and_ moisture-resistant. 
Forms bond strong as wood itself. Has 
many repair and model-building uses. 

Get CASCOPHEN, CASCAMITE, and 
CASCO—at your hardware, paint, and 
lumber dealers. 


teoress. MOTOR SCOOTER! 10s 


seg! tagamieien. tre ara $29.95 


bent 7s Ban 3 


Rust CORQDEX Remover 


THE WAR-TIME MIRACLE LIQUID which cleaned millions 
of parts during war effort. CORQDEX positively re- 

lesa of depth, 
copper, chromium and 
nickel. Cieans tools, hardware, sports equipment, 
household utensils. etc.. for a few cents a piece, No 
RUBBING or hard work 


CORODEX I$ UNCONDITIONALLY GUARANTEED TO REMOVE 
RUST when DIRECTIONS ARE FOLLOWED. Valuable Manual of 
Rust Control free with order. 


On sale at Sears Stores, 50 and $1.00 


SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 


(Corder ts mate by Alled Products Co,, 1193 Newport Ave., Chicago) 


WRITE FOR FREE GLUING 
GUIDE—contains many ho 
hold repair and gluing hints. Ad- 
dress a post card to: Casein Com- 
pany of America, Dept. PS-46, 350 
Madison Ave., New York 17, N.Y. 


CASCOPHEN 
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Price $10.00 


King «Kut 


The Royalty of 


KNIVES, TOOLS AND BLADES 
FOR HOBBYCRAFT AND HANDICRAFT 


© These omozing new precision cutting tools, 40 expertly de 
Rowlessly mode, 10 perfect in performonce, 
ATIAST.. new 
(tome never before ova 


KNIVES 
BLADES 
CARVERS 
ROUTERS 
PUNCHES 
SAWS 
SPOKESHAVES 
PLANES 
AND COMPLETE 
KITS 


4, 50 
lodden your eratsmon's heor. 


shopes, new cor 


vew routers, new punches 


22 in oll—and each one diferent 

och fits the simple yet skilfully designed eluminum handle featuring 
the topered chuck with @ viselive grip. Plus King Kut's plane, curved 
fond fot spoke shoves—all cluminum bodied. King Kut's cutting edges 
‘ore mode of the Finest steel, expertly hardened, tempered, ground, 
honed ond buffed to razor sharpness 

King Kut tools meet the some high stondord of design end perfor- 
rmonce thot chompion hobbycrotters demand of themselves 

See your Hobby, Sporting Goods, Herdwore, Art ond other Stores 
for King Kut Tools. 


blades, 6 corven, 6 routes 3 puncher 
"handle ond plastic hneb. Price $500, 


King Kut Tool Sets ronge in price... 


sore covered by 
se Agreement. $1.00 te $10.00 


King Ket Pr 
Foie 


ADDRESS DEPT. KKI18 


pert PARTS CORPORATION - TOLEDO, OHIO 
MFD. BY UNSINGER—AP CORPORATION a 
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THE ONLY BRUSH THAT 


Also Eliminates 
Sweeping Compound ! 


a Oe 


Arbitrin sweeping fluid are 100 times 
more effective in controlling dust than 
ordinary floor brushes used with sawdust. 


When used dai 
ty reduce bacteria, normally in the air be- 
tween sweepings, as much as 979%. These 
facts have been ‘proved in tests made by 
independent health authorities. Dustless 
brushes are used in thousands of stores, 
factories, offices, schools, and institutions, 
They are unconditionally guaranteed to 
meet your requirements. Write today for 
sizes, styles, and prices. 


Muwauxee Uosniess 


Dustless brushes actual- 


MANUFACTURERS OF DUSTLESS, SPEED SWEEP AND 
‘SPEED WASH BRUSHES 


SY 2 claus | 


WORKSHE 


craft work or home c 
‘See your dealer or order dire 0 eles AGH 1N0 ¥. 
HANDICRAFT DIVISION 


BURGESS BATTERY COMPANY 


176 N.Wabosh Avenue * Chicago |, Ill. 


RASS RODS 
‘Work Shops 


Write Dept. D for Free Catalog 
of 45 Kits Today 


MEIER BRASS & COPPER CO. 
1155 Bellevue, Detreit 7, Mich. 


LowPrice {j The ( OTTAWA ‘Buzz’ Master] 


FAST! Powerful 6-HP motor 
for pe 


MASTER MANUAL 


Bigger snd better with more oew 
sof het 


1 YR. SUBSCRIPTION TO 
CHIPS 2 CHATS 


TRUK Gaot 1950 SL, Mew Terk, 54, TL 


Published In The Interest of Parents ... Present and Future Air Rifle Owners ... The Public 


SHOOT Sage ke BUDDII ' 


BOYS! SHOW THIS MESSAGE TO YOUR PARENTS! 


You'll never see a real outdoorsman Sa im or shoot his rifle at anything but a 
| __ proper target...he handles his firearms | => with care and respect. Your Daisy 
is made for fun shooting. It is not a lethal weapon but... like o knife, Gamma... | 


G=zLP oF auto it may cause damage if handled carelessly. So do not aim or ~ shoot at 


windows, street lights, song-bird: \\/~ pets, property or any lene 
ca pes pope 


icans every year in cars, hom 


. nif you are careless with ae 
your Daisy or abuse the privilege of owning on 


your parents, Bel guardian 


to take it from. 


i you... om be 
happen. Be careful. Aim and 3 , 


MEMORIZE THE SHOOTER'S SAFETY PLEDGE! 
|pledye myself to PROTECT animals, property and people in my 


community by always aiming and shooting my Daisy safely! 


Get Your DAISY HANDBOOK NOW! 


Ready—the amating 128-poge DAISY HANOBOOK.— your guide to safer shoot: 
ng. more fn! Feotring Red Ryder, Buck Rogers comic ships—ctomic bombr— 
New nate rim ayo—sdventn sein e—suhnl eve 
‘exploined — trick shoti— monval of morkumomip — wooderalt Bp — mony 
‘thers. Alo included ..complete Doity Ar Rifle Catolog desoribing the beet! 


ILLUSTRATED BELOW IS THE FAMOUS DAISY 1000 SHOT 


RYDER CARBINE -- 


AIR RIFLE S .. wo erois x 


&E DAISY MANUFACTURING COMPANY, 5511 UNION ST., DEPT. 6, PLYMOUTH, MICHIGAN, U.S.A. 
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ONE STANDS OUT 
fll WHE 


You can recognize a Plumb tool when you 
look at it, hold it or work with it. You can 
the black one-piece steel head and 
e red, tested hickory handle. 

You can feel the perfect balance and 
grasp the carefully-shaped comfort-grip 
handle. And finally, when you use a 
Plumb you'll know it instantly by the ease 
with which it works, the quick, accurate 
strokes, the speed and power of every 
blow. By every test Plumb Tools stand 
out, all ways. Fayette R. Plumb, Inc., 
Phila. 37, Penna. 


HAMMERS 
HATCHETS 
SLEDGES 


Quality Comes First 
PLUMB 
is FIRST in QUALITY 
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KEEP WARM * 
SAVE FUEL Y 


Meitilo 


BETWEEN YOU AND THE COLD 


* A_ pliable, plastic 
ather-stripping, easi- 
ly, quickly applied to 
windows, doors, base- 
boards. Stops expensive 
heat leaks. 


Just press into place. 
Use inside or outside. 
Can be painted. Mortite 
does not shrink or 
crack, Also plugs cracks 
around drainboards, 
bathtubs, ete. 


Roll covers about 80 feet, 
enough for 5 windows. 


$1.25 AT HARDWARE,PAINT,DEPT. 
STORES AND LUMBER YARDS 

Ask for Mortite Booklet! 

J. W. MORTELL CO. 
- Miinols 


qosbied American Industry to 
Broduetion “over” nig 

hey are fhe permanent, mult "purpose 

{cok Sed by Sere of fhe machine shape 


jour own, shop AR 
fOLDERS. for industry. 
Holders for home work shops, 


sAnmasTmows BROS. TOOL C8. 
The Tool Holder 


WAY — Instant Action 


“MOTOTUNER’” 


Jap Vou Life FOR YOUR CAR 


USED IN: IT REMOVES: 


1. GAS TANK 1. WATER 
2. CRANK CASE 2. SLUDGE 
my 3. CARBURETOR — 3. CARBON 


Tunes Your Motor as you Drive Along 


| WHOLESALE DISTRIBUTOR FRANCHISES AVAILABLI 


Write For Details 


DACAR CHEMICAL PRODUCTS CO. 
PITTSBURGH 20, PENNA. 


ot 
eae Gp, the Unr orin the Home 


MOOURUOW MAINTAIN 
ss Comport Wid 4 


HoeywettModuflow” Cabin Temperature controls 
are now in use on four-engined planes operated by the 
major airlines in the United States. They automatically 

and continuously “measure out" heat in direct propor- 
tion to cabin heat losses as outside temperature varies 
with altitude. 


Moduflow control systems for home heating plants 
operate on the same principle as these cabin tem- 
perature controls. They are entirely different from 

the ordinary on-and-off control system. Moduflow 

furnishes heat continuously but modulated to what- 

ever temperature is required for comfort. It 
eliminates the drafts and “shiver spots” caused 
by intermittent heat supply. 


Moduflow can be easily and inexpensively 
installed on your present automatic heating 
plant. Whether you are planning to build or 
modernize, you should get the facts about 

Moduflow . . . . Honeywell's attractively 

illustrated booklet, “Comfort Unlimiced,” 

explains just how Moduflow operates. It 
will be particularly interesting to Popular 
Science readers. Mail the coupon today 


for your free copy. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
2768 Fourth AvenueS., Minneapolis 8, Minn. 


ae 
% 


fort Unlimit 


MODUFLOW 


the new HONEYWELL heating 
control system 


Address 


City. 


MAKERS OF THE FAMOUS M-H ELECTRONIC AUTOPILOT WHICH IS STANDARD ON AAF 4-ENGINED BOMBERS 
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for 
riding | 
comfort... 
| Gnd Teall 
LP 


For comfort in driving, you 
rood: 


powered engine, you need LOOSITE ond 
SILOO. They condition any engine to 
cleanliness by removing those woste residues 
sludge and gum. These products ore 
inexpensive and simple to use. 


IMPORTANT! Keep your new cor factory-cleon 
with SILOO. Use it with your favorite oil for 
perfect braak-in—from then on, pour SILOO 
in the crankcase with every oil chonge—it's 
like putting money in the bank becouse 
you're preventing next year's r now. 


A LOOSITE-SILOO treatment will show 
immediate results in power, pick-up ond 
performance on any make cor 
regardless of type or brand of oil 
‘are made by the world’s 
largest exclusive manufacturer of 
all kinds of petroleum solvents. 


SEE YOUR DEALER OR 
SERVICE STATION TODAY 


sneewrs FoR au Pes 


troleum Solvents 
Gennes 21 ene Hr: tw Yok 1 
Petroleum Solvents Corporation of Canada, Lid, Montreal 
pees Comere ee 


FUEL OIL TANK SOLVENT 


LESS WORK 


iy Better Results 


7 with BERNARD 


[BERNARDS work ike owrench.| parallel action p 


Just about the handiest, 
‘most efficient pliers a man 
ever had. Jaws close par- 
allel, like a vise, hold fast, 
won't slip. Powerful cute 
ters, on the outside of the 
head, easy to use, will bite 
through an 8-penny nail. 

You'lldolotsofjobs bet- 
terand with less work with 
BERNARD... Your hard 
ware merchant has them, 

Send for complete cata- 
logue of BERNARD tools. 


WM, SCHOLLHORK COMPAKY 
"Quality Tools Since 1870” 


cuts boling wire. 


4402-6" 


Brooks gloss perfectly. Jaws 
close Rot ogoinst gloss, 


7011 Chopel Street 


le New Haven 9, Conn, 


RUBBER MOLD LATEX 


For making rubber soles. Qts. $3 Doz. lots $1.95. Gallons 
$10.50. Best quality. Pree Instructions, Send remittance 
with order. 

CERTIFIED PRODUCTS CO. Dept. 89, Louisville, Ky. 


SAVE TRAVEL TIME SAFELY 


MULL STREAMLINE aUTOMosILE 


FINE TOOLS 
WEED 1 


+ Lubricates 


fl 
¥ Prevents Rust 


+ Cleans + Polishes 


SOLD EVERYWHERE 


‘3-IN-ONE OL 


FAMOUS PIPE OF HISTORY FAMOUS means “celebrated, distinguished”. What 
better words to describe Sterncrest Sterling? The 
finest imported briar—the workmanship of 
‘skilled craftsmen—hard rubber bits—pre- 
cious metal bands for strength and beauty: 
all of these are lavished upon Sterncrest 
Sterling and its sister pipes, Sterncrest 
14K and Sterncrest Ultrafine, 


“A good pipe is an investment in 
daily pleasure.” 


LHS: STERNCREST 14K— 
Specially selected brag, 14K 
1544 band, $750 LHS Stern- 
crest Uita-Fine $10. LNS 
Certed Purex $350. AT 


IMPORTED BRIAR 
#138, Plain finish, 
iver Band, Dozens of 


FAMOUS PIPE OF TODAY 


a eat 
‘ZEUS Filter Cigarette Holders are back in 
ALUMINUM, with handy ejector. 


Wive tor Pioertor« World of Pleovre W's FREE. 


RPM. Cats Chane 
scm! Saves Caters 


Free Bath Hands With Moto-Tool 
Attachments 


DREMEL MFG. CO., Dept. 126-L, RACINE, WISCONSIN | 3 aenime 
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LUXURIOUS 
LIVING 


MODEST CosT 


SCHULT CORPORATION, Dept. 311, Elkhart, td. 
Canada, Jona 


semen: TOMA 


we PLASTIC WOOD 


You can get a professional finish on those 


jobs for the kids! For a slick, smooth | N w Pp. L A s§ T I Cc Ss 


Fa ing MANUAL 


finish that takes paint, lacquer or varnish 
perfectly, use Plastic Wood as your filler. 
epairs such as cracks, gouges or loose 
joints are quickly mended and the toy is 
ick in apple-pie order! Handles like 
putty—hardens into wood! 


. dozens of other uses 
FOR REPAIRING .. 


FOR FILLING 


© Nail and screw holes 
@ You'll want Plastic Wood SOLVENT, 


too, Get both at one time. It is made espe- “@-~ COMB-A-TRIM 


cially to control the consistency of Plastic 
‘ood . . . useful also in removing dried THE NEW QUICK TRIMMER 


Plastic Wood from tools and fingers, 


At all Hardware, 
Paint and 106 Stores 


T. M. Reg. U.S. Pot. OFF 


will be sent at once, 


SPECIAL OFFER 
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BETTER THAN EVER BEFORE! 


AT SENSATIONAL 


Featuring this Powerful FACTORY-TO-YOU 


SERIES 16 
AM-FM 
CHASSIS 


Now 
oye? 

FREQUENCY 
MODULATION. 


“THE MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 


The SYMPHONY GRAND SERIES 16* AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC 
RECO! 
A re 
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NOW YOU CAN OWN 
‘A FAMOUS 


* ORIS « 
WATERPROOF WATCH 
‘An unusual limited of- 
fer — lowest price we 
ever sold an ORIS 

7 jewel 
pi 


Chrome top, 


| back — 
modern stainless steel! 
expansion watch 
bracelet included. 
SHOCK RESISTANT! 
NON-MAGNETIC! 
RADIUM DIAL! 
SWEEP SECOND HAND! 


ony 18° 


Fed, Tox Included 


jh ate! 

‘expansion bracelet tid sas 

promptly filed 
D's 


Write for free illustrated booklet | Pestoge Prepaid 


You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
‘Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain, 
SEND FOR FREE PLAN—shows how to 
start in spare time—no canvassing. Send 


coupon today—no salesman will call 


FOLEY Ciuiéomatc SAW FILER 
Sy 


FOLEY MANUFACTURING CO. 
19-6 , Minneopelis 13, Minnes 
cod Pres Plasen See Png bs, selon 


Neme____ 


Address 
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Special Surplus Savings 
on Plastics 


CLEAR GRADE A PLEXIGLAS 
Sheet Size 12” x 20” \% it thickness 
$3.39 per sheet 
Also Plexiglas sheets new per sq. foot: 


$US 3/16 on. $179 
$1460 1/4 $2.10 


Ing on orders over $10. 


enklin Plexigles Anti-Stetic Wax, Burnisher & Cleaner 
CADILLAC PLASTIC COMPANY 
651 West Baltimore Detroit 2, Michigan 


Pacis, 3926 Loan wh 


TRAILER axes. HITCHES, AND PARTS 


W TOOL COMPANY, Dept. 


WAUSAU, WIS. 


4 ANYTHING 

( ANYWHERE 

| 
| 


VO.U 4 NEED NOT 
R 


a FO 


“'® SIX ROOM HOUSE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN" 


It’s Magic at Your Fingertips! 


500,000 I!!! 


-LENSES- 


Send 3 cent stamp for “BARGAIN” list. 
A. JAEGERS The hand-tool with a 
SO. OZONE PARK 20, N. Y. multiplicity of home 
uses! 


Here is the precision 
hand-tool that is rapidly 
taking its rightful place 
in every home workshop 
in the country. 


Over 20 interchange- 
able blades to do every 
imaginable cutting... 
fousing drilling 

ing job. See 
GENIE TOOL demon- 
strated today at your 
favorite hardware, de- 
partment, or hobby 
goods store. 


EASIEST 
TO USE 


There's @ GENIE TOOL Accessory 
for Every Usel 


SEND FOR 
CATALOG 
TODAY! 

OTTAWA MFG.CO., 1101 Walnut St. ottawa, 
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" At Last! tHe new 


oMic 


LIGHTER and 
CIGARETTE CASE 


WD : Combination 


FEF-PROPEEEED 
SPEEDBOAT "rie warce 


ROLEY SALES CO., INC., 
154 Nassau Street, New 


Electrically Welded Endless 


work for 

scope of thls Hay 
Ste. mde from. tough 
rae 


‘Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 
mi 


re 
DRILL-IN DEX A. compnct 
Ipdesing and fine twat crit, iimistls tres, 
SSSENG RAPE cet Sa Bao 
“436 root senuite'aiaes MS SS pout 2, mina. 


‘ELECTRICITY FOR ANY JOB 


ANY WHERE 


Reliable, economical electric nery- 

fee, "anywhere, anytime, “with an 

‘Onan Blectrie Plant. Driven by Onan 
‘gasoline engines. Single: 
“unit, compact design and 
Sturdy ‘construction. Water 
or air cooled. 


Looks good to the eye. 


Look again! Notice how the bruyere’s natural-burl 
areas compliment those smooth, polished planes. In 
addition, a Sportsman smokes as sweet as it looks. 
That's fine imported bruyere you see—and there's plenty 
of it in bowl and shank, to absorb the heat and cool your 
smoke. For long, mellow smokes, and many of them— 
put your tobacco in a Sportsman. 


SPORTSMAN 
Coanpion of Lye ¥ 


From $5 to $15 in a wide range of 
shapes and styles, at better stores, 


JOHN HUDSON MOORE, INC., 18 FIFTH AVE., NEW YOUK 32 


HUNTING & FISHING 


is a monthly magazine crammed 
full of hunting. Aabing, camph 


dog and boating stories and pic- 
tures, Invaluable Information about 
uns, fishing ame Inw 
Changes, best places to fish and. 
hhunt—countloss ideas that will add. 
more fun to your days ahead, 

‘Special Triat Otter 
Send 25¢ in stamps or coin and we 


will send you Hunting & Fishing 
Tor alx months, 


HUNTING & FISHING 
Boston, Massachusetts 


filles: 177 Cal-—$2.25 per Ml; 22 Cal $2.50 per M. 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 


9), wrire ror your FREE copy oF He New 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Producti 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW. 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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45 the SPRING. 


thatd 


to Dad for his’ car; to Mother for her 
kitchen. Give S. 0. 'S. FIRE GUARD to 
the whole family. You will be giving safety 


and 
in addition to a gift. See your hardware, 
DIC ADOO  2sg2 
General Detroit Corp., Detroit 7. 
Paint Bash Bah S-OS Fine Guand 


1 Qt. Vaporizing Liquid Extinguis 


be eed, acing Sa Song PROTECT YOUR LOVED ONES 
. Brush Bath restores like new REDUCE FIRE HAZARDS 
Pret, ae, ome ereading wien «ne RETARD. = 


pring to old brushes, It coaxes out every trace of 
paint film, pats the brush in perfect shape. 

Cleans Safely, Quickly. Dic-A-Doo Brash Bath 
gleams acauly — wihowt cnestes, It cans berm ot 
loosen sommes for aren 
brushes, too.) That's wl standby with pro- 
fessional painters. : 


FOR A SURFACE LIKE NEW 


ST 09 wore, 


MTESTER = $1095 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


Pat. Pend. 
FREE its roeh tartar, New, Comotate Procol Cours tn 

‘Siectrical epplionce repairing. WRITE FOR CIRCULAR. 
HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Calif. 


PATENT CEREALS COMPANY, GENEVA, N. Y. 


A CHRISTMAS PRESENT 
HE'D APPRECIATE 


of} WORK BENCH 


Built te Lasta Li, 


With Bottom Shelf and 18” Sq. Drawer. 2°x6", Solid Plonk, Grooved ond 


SUS ural nego ee 
{ s1e3s ach FO.8, Dei. mich 1p, 

| [end €.6.0, $$ Depot Estee, 

I NAME 
|ores... 
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FIND OUT WHY THE 


DEAF 


CALL IT A MIRACLE 


NEW MIDGET ELECTRIC 


Plugs into Light 
C or DC 


You'd call this new Beltone Mono-F 
Hearing Aid a miracle, too, if you had 
been wearing a clumsy, annoying, bat- 
tery pack strapped to your body with 
entangling wires, and’ then suddenly 
found the new Electronic Beltone. It’s 
a single-unit hearing aid—so small you 
can hide it with the palm of your hand 
—so light you forget you are wearing it 
—so thin it is lost from sight—so effici 
ent you bless the day you learned aboutit. 
USE Fine Wetton Liew to Make Your Own ‘Those are a few of the reasons why 
ING RACERS| | ™ore people are wearing Beltones than 
all other one-unit hearing aids combined. 


GET FREE BOOK ABOUT HEARING PROBLEMS 
and about the 


Ci ingsis, WALTON wuees 
“ae Plankinton 


c ch 
yeted power that roars into action with 
Bo'twist of the wrist.” Over 15,000 al- 


BELTONE HEARING AID CO., Dept. PSL 
1450 West 19th Street, Chicago 8, Iinois, 
Please send me, without obligation, FREE informa- 


ICA's HOBBY CENTE! 
epi Stier 138 We Zand Stn Be 


Smokemaster 


It’s the patented stem 
that gives such a superior smoke 


In the Smokemaster pipe an ingenious de- 
vice, buile inco the stem, constantly side- 
tracks moisture from the smoke passage 
while you smoke. And thi 
cooler, sweeter, more satisfy 
from every pipeful. 

Smoke is drawn through a special 
aluminum cube which is slocced at 
the bottom. An ordinary pipe 
cleaner, folded and inserted 
der the cube, absorbs biti 
juices through the sloc as 
uickly as they form. The 
smoke passage is 
flean and dry: there's noth 
ing to detract from the 
fragrant natural bouquet 
‘of the tobacco. 

Atleading retailers, 
in all standard shapes. 


MDELL MFG. CO. 
Uncoln Ave,, Chicoge 1 


KARBON KLEEN 


for Space Ol! Heaters (Pot type burners). Save up to 40% 
fon your fuel olf bill, You can install thia unit yourself in 


f 4 MASTER CHAMPION 


LAWN MOWER SHARPENER 


Briarcraftjioc. | 
347 Fifth Ave. 


NewYork | Also Mfg., Saw Sharpening 
Paina & Key Machin 
Custom-made 51-50 | j FRANK’S MFG. CO. 
‘Smokemaster 


Dept. PS-11, 3312 Tweedy 
SOUTHGATE, CALIF., U 


GAME SUPPLIES 
Ch Fomite Counter 


Standard $1.00 


woh cana fase. inetd 
Pat, No, 2,160,537 


bee Daub = 
er Chips = Tops Flas = 
The pipe cleaner extends virtually the entire ets ‘ae Boxes. 


length of the smoke passage. Keeps passag 
‘clean and dry at all times... Cleaner can be | 
replaced in a jifly. 


Say You Saw 
It In Popular Science 


METALLIZE BABY SHOES 


AUTOPOWER, INC., 2118 PINE STREET, ST. LOUIS, 3, MISSOURI 
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foREASED, 
UCHTINING), 


WITH AMAZING 


NEW MAGIC DICE 


12 Ibs. SURPLUS RADIO PARTS . see ae 


A gold mine ot parts for repairmen, amateurs, and experi 

J" Sondengers reniatory transformers, cous, 

re puatanding arg a wsable 
day! 


check of MO 


ELECTRONIC PARTS, Inc. 


Det 57 w manent 
Cheap «8 


Rent. Prasners 


Fo 
Craftsman’s Model Co. 2030. 41st St. Deot. R11. Miweukee, Wi 


MUFFLERS 


STEELS and ALUMINUMS 
with @ motorboat tone 
SINGLES, Chev, VB. PI 

Steels $3.50, 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 $. WESTERN AVE., LOS ANGELES 44, CALIF. 


with SMOOTH: ON 


Stop leaks, seal all cracks, tighten 
all loose parts and connections in your 
heating and plumbing systems—boil- 
rs, furnaces, flues, radiators, tanks, 
piping, ete—with Smooth-On No, 1 
Iron Repair Cement. You can do it 
yourself—and NOW. 

Ask for Smooth-On No. 1 at your 
hardware storé. It’s a metallic powder 
that you mix with water and apply 
in paste form—no heat required. It 
sets to metallic hardness, making 
ight-fitting, enduring repairs, Has 
countless uses around the house and 
on the car, In 1-02. 7-0z. and larger 
sizes at your hardware dealer's. If he 
hasn't it, write us. 


HOME REPAIR 


FRE HANDBOOK 


40 pages. 170 diagrams. Clear, concise 
directions for dozens of practical, time- 
1g, money-saving repair jobs. Pocket 
Just send coupon, 


=Sign and Mail Now==: 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4,N J. 


Please send me © Smocth-On Hondbook, 


Doit wit SMOOTH 
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PF ULTIRILCD 
Rust Contvol 


§ ee 


Theat Enowatrut peestive' lanl pt 
‘ow tls wovd i) 
MAGIC OF POLAR ACTIVITY 


RRELACES CAUSES Oe 
Ese 


= 


ELE 


HEIGHT-INCREASING SHOES 
YOUR PERSONAL PEDESTAL 


De Luce Grade 
*TRADE MARK OF STONE-TARLOW CO. INC 


VATORS 


Gintely by return mall. 
Write EASTERN TOOL & SUPPLY COMPANY 
Phang 278 Grand Street, New York 12, N.Y. 

or Phone Canal 6-3749 


net POLISHED CAST ALUMINUM 
, oo net Soe’ flew ing tren % 
oa 
et 


|STONE-TARLOW CO, inc., Dept. PS11-46 The | 


adem INQUIRIES INVITED, 

amen aces] | ance ition SP ust 

[eet Booklet and name of nearest dealer.| Genuine I ee = 

INeme mires START HOME NOVELTY MFG. BUSINESS 
Cate novelies of many” De 

[Addes. asinine 

loiy ta 5 


Quick-Return Spiral 
Screw Driver d CARBIDE SCRIBER 


NON-MAGNETIC 


Got to drive screws where it's 
hard to use both hands? Taki 
. with one hand ai 
ee” 130A Spiral Driver. 
“Quick-return” spring in handle 
keeps the bit in the slot, returns 
the handle after each push. 
Write for the “Yankee” Too! Book. 


NORTH BROS. MFG. CO. | | 


FOR HARDEST STEEL, GLASS, ETC. 
Tungsten Carbide 
f 


the hardest mé 


ting! 
tions. Easy to follow 
any contour. In plastic 
Ease with pocket clip. 


LUGAS-MILHAUPT ENGINEERING CO, 


5051 SOUTH LAKE DRIVE = CUDAHY, WISCONSIN 
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Johu Surrey’s 


Golden 


AN EXTRA MEASURE of pride comes 


I’ I with the ownership of a John Surrey 
Gotpen Bort. Prsta. For its beauty 


s says what its performance proves 
QD here isa pipe of unmistakable quality, 
es oned from the choicest im- 


ported briar, John Surrey's GouneN 
Bent Prists’ is hand-made with i 


OTHER LINES: Sir John $2.50, Royal House: 


JOHN SURREY, LTD., 509 FirTH 


ay 


Tue Cotcecror’s Pie... 


nite care by expert pipe craftsmen 
Observe its rich golden finish, unma 
red by var 
Instead, the 


id color of its handso 
Ask for John Surrey 
Prasta at your fav 


50, Drury Prima 85.00, Sun Flame $7.50 


ENUE, NEW YORK 


for hams and home recording. Repro- 
duces voice or music crisp and clear, 
Precision built with moisture 


your denter 
Write for Free Literature describing 
Turner Microphones, 


THE TURNER COMPANY 


922 17th Street, N. E., Cedar Rapids, lows 
a. | Crystal licensed under patents of the Brush Developrnent Go. 


* Mitering Guide 
* Diometer Gage 


| A; 00 
oN 


PostPsio 


3024 E, Loke St. 


ONE TOOL WITH 6 USESS a 


It's a universal tool for the 
hobby shop and for car- 
penters because it has so 
many uses, Miter-Master takes the place of an expensive 
miter box. with scale marked to miter 5, 6, and 8-sided 
frames. Rugged steel construction. 


‘Minneopelis 6, Minnesota 
Nov. 
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Full directions for use. 


Gack AT YOUR 


GRAFLEX DEALER’S 


Now you can own a 2¥4 x 3% Miniature 
SPEED GRAPHIC! Smallest of the famous 
Speed GRAPHIC family, it's 
lightweight, compact in con: 
struction, versatile — with 
the fine precision-made 
parts characteristic of all 
GRAFLEX-made 
cameras. The 
Miniature Speed 
GRAPHIC is 
available at your 
dealer's now. 


2¥%4 x 3Y%4 
WMintature 
SPEED GRAPHIC 


if RARLEX, ea 


1SIT Graftex Information Centers 
taza, N.Y. ond 3045 Wilshire Blvd. 


MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Convert Lathe in 10Seconds 


Now—you ean do. mali 
roving. sQuaring sh 


IMMEDIATE DELIVERY 


Miia) 


‘POPULAR 
258 science 


MACHINE SHOP EQUIPMENT 


—Every 
man who owns a workshop 
of our 
new, up-to-the-minute, 200 
page catalog of Machine ‘Shop 
vent — the latest tools 
the biggest manufactur- 
ers in the U.S, Replete with il- 
tions, descriptions, prices, 
pt delivery on most tools 

in this book. Availab 

cost of printing—5ic a copy: 

of Catalog Refunded on Fi 


yours today! Pr 


‘ever $5.00. Send Check or Money Orde 


CENTER TOOL CO. ne Sonieny 


“TOY R RACER 


at hom 


Dent. PS 


book..12"° Hobart Ore ce, tah hie 
ip) co Sg a ein 

CATTERY ABO ansveats 13, Minn 
CALLING ALL CHESS PLAYERS 
game and information sent on request. Write 
today. Ask for deal D—FREE. 


START A BATTERY FACTORY 
BATTERY LABORATORIES 

For Postal Card Play. Instructive specimen 

PIONEER GAME CO. PASADENA 17, CALIFORNIA 


WHAT BOOKS DO YOU WANT? 
We quote the lowest market prices. No charge for locating 
Hard-to-Pind and Out-of-Prist Books. all Books, OLD of 
NEW, mailed POST-FREE. 

SEARCHLIGHT BOOK CENTRE 
22 Kast 17th ‘Street 3 


EYE- 
GLASSES 

BY MAIL £ 
16 Days Trial 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
| 537 South Dearborn Street, Dept.sP-11,Chicago, Illinois 


EXTRA MONEY FOR XMAS! 


(” Scale for Six Engines 
Thumb — Pacific 4-6-2 — Atlantic 4-4-2 
New York Central Hudson 
Got Union” Pacific Articulated 4-6-0-4 
Write for Price List 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 


4 


in: make your own molds for 
1d gifts for home and to a 
(60% density) 
s. Gives perfect results, 
‘and prices. 


“hore 


Made From 


IMPORTED BRIAR 


Enjoy unmatched sweet smoking 
quality, outstanding fine grains, 
in modern designs. 

i 


a “bookin. $3.90 to $15. 


ie 
1946 RADIO 


CATALOG 


LARGEST STOCKS 
OF EVERYTHING 
IN RADIO... 


SERVICEMEN! Dealers! Soundment Amateurs! 
Builders! Experimenters! Send for the handiest, 
most complete 1946 Buy 

thing in Radio! Feavures 
systems,amateurand builders’ g 
radio and electronic parts—wo 
most complete quality stocks—at lowest prices, 
Fastest service: expert help! 


MORE THAN 10,000 ITEMS 


Everything for every radio use: new model 
home radios, 


hono-radios, communications re- 
its, radio parts, tubes, (ool 
instruments, public address equipment, e% 
build kits, diagrams, instructive book: 
lowest prices! 


HELPFUL RADIO BOOKS 
No, 37-782 106 
jo 37-781 106 


Dictionary of 
Rae Creat Hand 


rat Resistance and Set 

Cipetance ental. No 
esonance and Col 

Bie ay Satter. Ne. 37-985.» 


ALLIED RADIO CORP. 
1 833 W, Jackson Blvd., Dept. 7-L-6 1 
1 Chicage 7, 1 1 
4! send FREE 1946 CATALOG 1 
1 Dlsend Six Books No. 37-799 y ' 
' send Books checked above $..-enclosed | 
! Gsend Calculators checked above! i 
1 

1 ! 
! ' 
1 1 
‘ UJ 
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HERE’S 


AT YOUR 


FINGERTIPS 


A TONIC 


For World-Weary Nerves 


Slip away from everyday problems 
world of “railroading in miniature’ 


realism, @ source of never ending joy. 
today for complete “how to 
information, and the name 
of your nearest 
dealer. 


, Easy, Lasting REPAIRS! 


rode 


to the reloxing 
The 

precision of Scale-Craft parts is a jay to octive fingers, 

ond the completed model, painstakingly detailed for 


quis 


holes, dents in wood, ploster, 


concrete, metal, ete. — loose handles, 


rungs, knobs, screws — mistokes in cor- 
entry, ete. — fix them all with Savogran 
Crock Filler (hard as stone) or Savogran 
Wood Putty (ecsily tooled). Just mix 
with water, press into place. Stoys put, 
hardens quickly, will not shrink! Con be 
painted pre-colored. Ideal for models, 
inlays, ete. Patented! Big I-b, con only 


30¢ ot hardware and point stores. 


FREE CIRCULAR 


RACK 


Seap Powder. 
THE SAVOGRAN CO. 


CRACK FILLER 


IN EVERY WELL-EQUIPPED HOME WORKSHO! 


POPULAR 
‘260 science 


muse 


WOOD PUTTY 


YOUR. OWN BUSINESS 


fone Sere ae 


Saas SP ass fa 


wpply you, order dir 
‘Derr. Ps-116, 


He, 
PALPHOTO DEVELOPING & PRINTING 


* 
* Sentry Tone rTone pr rns ecch Sexp. rol 30c. FREE MAILERS. if 
Giuvuay PioTo seRvice Dept. X La Crosse, Wis. 


Hobby speciates o., 804 § 104th St, Milwaukee 14, Wis. 


COLLECT U. S. ARMY 
Shoulder Patches 


Send $1 for sample select 
SPpatches wet paren Pg 
CATALOGUE 


for 
SPRINGER’S [3 


FUN—AND PROFITS—FOR YOU! 
[Wont © fescinating new hobby?...Fobricote 
plosticr—colorful, glamorous materials of the 
future! Wont 0 profitable business of your 


Jown? Make plastics into household articles, 
ies ties for quick sale to department 
‘ond gift stores!...Veterans! Here is your 


epperunity 
-B PLASTICS HANDBOOK TELLS HOW 
You con leorn easily at home to fabricate 
plastics. They're simple to cut, shape, coment, 
olor, Practice with « few dolor: worth of 
materials, and you'll quickly ocquire skill. No 
need for expensive schooling! 

The new Carmen-Bronson PLASTICS. HAND- 
BOOK gives you oll the "rick of the rade” 
in fobrcoting Plexiglas, Luce, Bakelite, Poly- 
styrene, Lignolie, ond other poste. it tells 
you how to establish your own business, It 


‘CRYSTAL-CLEAR PLEXIGLAS 
Ail onderd shes 


wie" 
va" 
3/16" 
14 


eotures construction plans for mony solable 
cortices. 

CB CATALOG LISTS ALL MATERIALS 
The Cormen-Bronton catalog gives you com 
plete prices and dota on cll motericl you 
‘need. Plexiglos, Lucite, Bokelite, Lumorth, 
Ugnolite, Tenite, Polystyrene, etc, in sheets, 
rods, tubes ond special forms—crystol-leor 
cond in many rich, glowing colors. Also lists 
numerous cements, dyes, compounds, occer 
series, supplies ond semi-fobricated kits Extra 
low pricesplus whopping reductions for 
‘quantity vaerst 

GHT STARTED TODAY! 
Toke the first step TODAY roword your brik 
iont future in plostis! Send only 10 cents for 
latest C-B CATALOG end C-B PLASTICS 


HANDBOOK. 


in ode 
Lumarith, Lignolite, Tenit 


aI 
MOTTLED THERMATONE 
POLYSTYRENE + VINYL FILM 
PLASTIC LEATHER + FLEXGLASS 
Ple: 


Lucite, Bakelite, 
in all forms, 


rf Gift HELL APPRECIar, 


In 4 nation-wide survey among carpenters, 92 out 
‘of every 100 reporting said they owned Disston saws. 
‘The reasons these experts give for such outstanding 
preference are that Disston saws are faster Cutting, 
do ener, work, require les frequent sharpening 
and last longer. 

‘Ask yout Hardware Retailer to show you Disston 


Also ask your Hardware merchant for a 
feeelre Rees neo fat 1 
Rioiiehinee ss 
cate for tools, or write to us direct. 
HENRY DISSTON & SONS, INC. 
35, Pa., U. S.A. 


The saw most 
STON Carpesters se 


] HOME WORKSHOP 


For year’round fun and profit Thousands 


@ LATHE of satisfied owners ‘most useful 
power tools combined in HEAVY fal 
Eated-steel unit. Runs free in bronze 
@ SANDER bearings. Lathe 30° between centers 
Deill prese polls 33° drill in steel. Sa 
@ CIRCULAR ses 6" or 8 blade. Write for literature 
‘or send $17.50 for prompt shipment, bal 
saw ance COD, with ten-day teial. (Price 4 


ot include motor and saw blade, SI 
@ DRILL PRESS Pine Weight 65 pounds.) 


EMRICK inc. 
1602-8 FULFORD ST. 
KALAMAZOO 24, MICH. 
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@ EMERY 
WHEEL 


A TREASURE CHEST FOR MECHANICS 
al La 


mp —— ASSORTMENT $095 
1 00 SCREWS —NUTS—BOLTS 
WASHERS —RIVETS—SPRINGS 


‘Think of ic— this popular assortment specially priced at 
less than 9¢/a pound! Chest filled with 100 pounds of 


clean, new fasteners, mostly 14" aad larger dlameters— 
bound to “f ing or 


me in handy in shops, 
rge variety is needed. Chest 
‘alter original contents. have. been 
Shipping ‘we. 115 Ibs, Price only $8.95. Enclose remittance 
shipping charges when ordering. 
HUDSON TRADING CORP. 
ML 1519, Wolts St. Chicago 10, tt. 


CATALOG of RADIO and 
ELECTRONIC EQUIPMENT 


This valuable, 144 page cata- 
log offers you the latest, longest line of top-quality radio 
sets, ham 

ileetronic 

equipment and accessories. Plus a special price-slashed, 
bargain section that lists hundreds of surplus radio and 
electronic parts. Save time and money. 


LAFAYETTE RADIO 


Radio Wire 
Television Inc. 
New York 13 100 6th Ave 
[Boston 10 110 Federalst.|“*°*--"-"~ 
Newark 2 24 Central Ave 


parts, amplifiers, test equipment, tools, ra 
‘gear, phono-radios and other types of radio, 


100 Sith Avenue, New York 13, N.Y. 
Rush my FREE copy of the big, stm 
LAPAYETTS CATALOG. 
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“TAB” That’s a Bey: 


Pioneer Instrument 
Autosyn Bendix 
CE-AAYION-D paired Transmit- 


Dept. PS-11 


Six Church Street, New York 6, N. Y., U.S.A. 


Flor! Cymer Clymerg Popular 
MOTOR BOOKS 


1946 INDIANAPOLIS $1. QQ) 


“chymen. MOTORS 


AUTOMATIC RETOOTHER "°S,ws'? 


Makes New Profits 


chips, Simple to 
operate, A perfect 


BURR MFG. CO. tor'cngcies ss, cat 


BE FAIR TO YOUR HAIR Was bercr 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then try VITABRUSH, new electri 

ven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
‘of fun. Cleans scalp. Stimulates blood supply. 
Restful, Pleasant. Write today for complete. in- 
formation and satisfaction-guaranteed_offer. 
Hershey Mfg. Co.,169 South La Salle St., Chicago 


Convert your 16mm 
silent projector to 


With the APEX Sound 
Converter use right 
through your own 
Radio. 

1 Sound Adapter 

1 Radio-Film Adapter 
1 Mounting Bracket 


ONLY $59.95 


Complete ready to use. Immediate delivery. Mail money 
order for $59.95, or $10.00 balance C.0.0. 


APEX VIDEO CO., | 
Dept. PS 3, 7356 Melrose Ave., Hollywood 46, Cal. | 


PRODUCTION DIES 


Our Specialty, Give us a try at your produc- 

tion problems, 

D. C, MOTORS, good delivery on %4, % and 
HELP. Mftrs. of A.C, Generators, Converters, 
‘requency Chargers, ete. 


KATO ENGINEERING COMPANY 
120 M: St, ‘Mankato, Mi 


=I 


|L PROJECTS 
ST SELLERS 


nes 


SHEET META\ 
Be 


£103, COLONIAL - POST. 
pained type, “Generously 


Hobert Bros. Co. Box SEI, Trey. 0. 


THESE BLADES 


OLD AUTOMOBILE 
CATALOGS WANTED 


bile catalogs and sales literature 
tween 1890 and 1925. Wi 


pay 
prices. Write full description to Museum, 
Dept. PS, 140 W. Ontai eet, Chicago. 


QOPULAR 


In these days ot saw shortages, 
Atkins “Silver Steel” Hand Hacksaw 
Blades in your tool-kit make you a 
lucky mon—and doubtless a very 
popular one with others less fortunate. 

For to saw-wise men, nothing equals 
an Atkins. They know that wherever 
metal cutting must be done by hand, 
Atkins blades do it better... bite deeper 
at every stroke... cut faster and need. 
less changing ...|iterally “take the 
hack out of hacksawing.” 

Until the time we can again supply 
your deoler with all the Atkins saws he 
needs, take care of those you have... 
they're tools you can trust. 


E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 


ATKINS 


Stluer Steet Blades 


©1946, €.€. Atkins and Co. 
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Quam FILMS Presents 


poe VERTROD 


‘hanging ceriel wires—climb- 


VErTI00—20 models cover Aa 


paadeeedty Herr $ 
ait prove coi tee Entbon wer howe 


tte feotvres) I the modern 
wey. At mest rodie shopte 


Welt for tolder 412 


VERTROD CORPORATION 


60 CAST 42nd STREET + NEW YORK 17, W. 1, 


SHOW AN OFFICIAL FILM home movie! The 
scene above's from "A Lice Bied Told 
Me" —an unusual czeat in which real 
boys and girls act along with animaced 
‘cartoons, Tells how Walter Finchell gers 
the scoop on brother in the jam. 

THERE'S AN OFFICIAL FILM for every member 
of your family. Youe pick of Cartoons, 
pb elo Musials es, all Used to 
a free 32-page Caalog 

GIVE OFFICIAL FLMS ~the perfect 
family gift for any occasion! 


Corr 
MCA rts os 


ROLL FILM Pesissscaie § 
i 


tage and handing. 


allable mt “prevent 
New York 18, N.Y. Dept. BY 


MARCOT KEY MACHINE 


Marrot No, Key Machine 


ne '$ 75.00 
thing... 3.98 
‘ito Death ay 
162 Dor. Powwiar Key Biante... 77.78: 
Sep Key Ylies Tools, FAM, yyy 
Say You Saw ings, Thimble 
It In Popular Science A.J. MARCOTTE CO., oer: ofttexes SY wu, 


= ‘QUICK-CHANGE’ ctar Box 


CUT THREADS — 4 TO 224 PER INCH 


mes Nee eeveove tertanea ei Gon for Ace $ 00 
fm Sronze beorings throughout entre unit. Only — 


FS Aluminum casting—All steel gears. Main- 
Mm tained accuracy. F.0.8. Chicogo Guaranteed 


Roh paar FO Atlas, Logan, Craftsman 
“and Power-Kraft Lathes 


Instructions with shipment. 


j= O'Brien Machine Co., ‘Div. B', 1620 Highland Ave, Chicago, Ill 
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‘These Sheppard Oise! features make 
It possible for anyene. . . anywhere. 


y, power at your fingertips! Perform 
tions not possible with any other port 
‘a Handee you can turn out profe 


plane and train models, costume jewelry 
ings. initialed tumblers, et 
25,000 r.p.m, Wt, 12 ox, 

USE THE RIGHT ACCESSORIES! Choose them from the 


most complete line... more than 300 made right In the 
Handee pinat. 


DIESEL'S THE POWER 


A.GOOD START—THE 


HANDEE KIT 


HANDER Too! 
and 45. most 
popular acces- 
sores packed in 

pmpact tee 


com- 
‘postpaid 


$27.50 


Handee only, with 7 
Accessories, $20.50 


TOF A LIFETIME 


NEW PRECISION ATTACHMENTS: 
Fit Handee only, enable novice 

man to do perfect work. 
iy. easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with instructions,  post- 
paid $7. 


ORDER NOW! SATISFACTION GUARANTEED! 
FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
$101 W. Monroe St. Dept. PO. Chicago 7, It, 

Send GHandee Kit CHandee Tool (Precision Attach- 
ments (C.O.D. (Remittance enclosed (Send Manual 
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‘ — APE LL I SR 


Proves Wonderful 
For Itching Skin! 


Also 
Aids Healing’ 


Pe 


tO 


Sn 


cated that first applications prompu 
itching, burning of Eczema, Psoriasis 
i nis due to external 


ble Zemo at any 
In 3 sizes, For 


ZEMO 


tN 


Are you having trouble 
trying to find a particu- 
lar tool you need? 


line of all 
fools and can sup 


\ “S\ 
gt ay al tee oe ae : 
Rindart ric, “shin pdt XC 


Alt don money-back 


n't show on 
rere cases ask for super 
ira Strength 


286 FRONT ST. 
HEMPSTEAD, N.Y. 


Radio sets...radio kits (including 19 Popular Mechanics Kits). 
radio parts...clectronice nt...amplifiers...complete, stand: 
ard lines of post-war designed equipment and supplies: pages 
td paes of What you ve been wating for..inthe new Coneerd 
Catalog, ready now! Rus 


LAFAYETTE RADIO CORPORATION 
L901 W. Jackson Bed. ATLANTA 3, 6A 


T PROPULSION 


* * Be one of the first to build areal Turbo-Jet 
‘Model Engine. Single-stage centrifugal compressor and 
turbine. This is a real engine, easily made with ordinary 
home workshop equipment. Complete plans for 
construction ... design formulas and curves for 
checking pericrmance and testing. 

THE ROTOJET CO. Department 9 


BOX 757 » LOS ANGELES 25 + CALIFORNIA 


ATTENTION AUTO OWNERS! 


‘Now Power, Pickup, Pep! 

Amazing TYPHOON SUPER- 

CHARGER is back again, ready to 

put new life Into old! motors 

rere find 

wil too, 

Grenvo bath alr cleaning 

dust out, Takes 5 minutes to In- 

Stait with screw driver. fits on 
jer today. mention make and car model, Only 
$5.95. Ohio orders ndd 2 tax. west of Rockies add 10” 

10 DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. Ziccsissi"=%. 


No. 1214 Sterling Silver . - $6.00 
10K Solid Gold. 
Creator of Seri 


[stacy motor heat (while driving) to con 
‘REMOVES SOLIDS BY FILTRATION 


6 Tools in 1!| 
BROWN DRILL PRESS CONVERTER | 


‘Transforms drill press rotary action to 
reciprocating action and performs fil- 
ing, sawing, so 

chiseling opera 


chine! fated E 
x, ee FILTERED 

THE BROWN TWO-WAY SMOKING 
SLIDING TABLE — 

‘Asturdly-buit work table a 

tha alone perce ogi 

Tigernetshvortw oper / 

aon. Feat, ony, work |The replaceable filter in 

Heer Weigke ake, Price 542.50 | tank MEDICO Pipes 


jory. Send check or money order direct to 
ROWN ENGINEERING Co. 
IDE DRIVE * LOS ANGELES 31, CALIFORNIA 
DEALERS: Write for fronchi 


Immedio! 


Cuts down nicotine, 
whirlcools smoke 


Reduces tongue-bite, 
collects flakes and 
slugs, absorbs juices 


Cleaner, cooler smoke 
enters your mouth 


PI7i6" in diameter 

itt olde ke 

Using "hand or power grinding 
nev -back. su 


© REPLACE FILTER 
WHEN DISCOLORED 


NEW MIRACLE C CAR PAINT! 


NO BRUSH! NO SPRAY! DRIES IN ONE HOUR! 


Now! Paint, your car easily economicall 
with DAB, the new wonder cat paint! Apply with 
ves no lap marks! pinent needed! 


ck, or money order. Address 
2160 Sunset BI Los Angeles, Calif, 


New! 12” Sheet Metal Brake Only $12 


it Jn bench, wn. Quek, eau or al nde 
Se alae ta oe 
HbR ferhesenlat Bend 
GPUS Ae Grde etch. $98 
cm suey mai, Vee Shear, Cue sheet 
FTGGEY AAA Raa etd dance oben: 
Vis Bele atone coo 5. M. FRANK & €O., Ines, NEW YORK 22 


WHAT EVERY BOY WISHES FOR ° FUN * SPEED GALORE ¢ for Powel 
Complete Racer Chassis 
WITH LARGE 10 inch WHEELS 


i © READY 
To ROLL 


only in this 1 
jack ber. 


“an 


op 
tona RACER CHASSIS 


24 in. WIDE ‘With 12 inch 
Pounds. STEERING, WHEEL 


Rush Order Today! Buy Direct Save! 


GLO55 


PLASTIC 


Zs 


* Polishes 
Protects 
% Lasts Longer 


PLASTIC GLOSS IS AVAILABLE 
AT YO! SERVICE STATION OR 
AUTOMOBILE SUPPLY DEALER 


[YOU CAN WOW” BECOME 
A PROSPECTOR! 


HERE IS ONE OF 

THE WAR’S TOP SECRETS 
BRAND (NEW) 
ARMY MINE 
DETECTOR: 
Po 


Send order to 


COLUMBO TRADING cO., INC. 


304 CANAL ST. NEW YORK 13, N. ¥. 


POPULAR 
268 Science 


HANDY ASSORTMENT 

So ter Machoniescarages 

Wontthege traoe tee 

SCREWS @ NUTS © BOLTS 
RIVETS @ SPRINGS © BR 


$198 


© WASHERS: 
KETS @ MISC. 


Send for Free List of 


LEADING BOOKS 


} on Watch Repairing, Clock 
dunia! Biomonda Avro 
juxtrial Diamonds, Aircraft 
SEAS lastruments, ete 


Build Your Power 
OUR BALL BERRING, i 


EO Bone Si, 


BUILD THIS FREEZER 
FOR LESS THAN $50! 


CORROSION TROUBLE? 


FIENDOIL 


PIPE SMOKER'S 
BIBLE {iy 


NOTHING LIKE 


FREE 


oti 


Catalog 


PIPE 
SMOKERS 


Whtay FRANK. Ea 


SAVES YOU MONEY— 
Big Book — packed full of pipe smo 
from the world ov import dir 

ipply_ restr 


Only limites 
and’ tobacco ‘at Special. Mail’ Or 
Yur opr, tow: Meantime, ‘wa 
EE, yenny po 
very In November. ACT NOW! 


READY IN NOVEMBER—SEND FOR IT NOW 


WALLY FRANK, Ltd. 


150 NASSAU ST., NEW YORK 7, N. Y., Dey 


222 


3 int |3 in 1 OTTAWA SAW | |3 in 1 OTTAWA SAW | 


‘THE WORLD'S FASTI 
3) 6-H. P. 
EASY TO MOVE 
FELLS TREES, 


SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
or without attachments shown below. “Thousands in Use. 


work. Fully guaran- 
teed, “Low di 

user prices, FRE! 
‘detaila—write TODA Y, 


OTTAWA MFG. CO., 1101 Pine St, Ottawa, Kansas | 


What Ailments May 
Develop From Piles 


Dangers of Associated Con- 
ditions Netetey in PREELE BOOK 


Latest news about Piles, Fistula and other 
Rectal sand Colon disorders. Read this illustrated 
40-page FREE Book. Write today. Thornton & 


Minor Ciinie, Suite 1149, 926 MeGee St, Kansas 
city, Mo. 


i] 
| 
| 
i 
1 
i] 
1 
1 
L. 


Ride one 
and you'll 
buy one! 


WHIZZER vice motor 


FITS ANY BALLOON-TIRED BIKE 


pw coat trant= 
on, Fits any balloon-tired bike. Built 
craftsmen in the heart of the 
industry, the Whizzer bike motor installs 
ou fast (5 to 35 miles 
miles or more on a 


per hour) and far (1 
gallon of gas). Enjoy new freedom and 
Whizzer. Use it for errands, 


dven- 
tures with yor 


shopping, business, recreation and work. 
Whizzer’s 216 will take you there and 
bring you back! Does not interfere with 
normal pedaling of bike. Put a Whizzer on 
your bike now. WHIZZER MOTOR CO,, 
higan. 

Simple, positive controls. Eany to 

FACTORY PRICE mn 


See your WHIZZER 
dealer today 


3 
TAK 


WHIZZER MOTOR COMPANY 
Dept, 131, Pootiae Is, Mich. 

enclose $22.57, which incladen $242 Federal Excise Tax, 
(Jciecivor {) money order, Send me one Whirser 
SieteSeits foil installation instructions. Written guarantee 


1 
| 
| 

ith every motor. 1 
Tf descriptive erature only is desired, check here (). Hl 
NAME_ I 
ADDRESS___ ! 
=a 
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50 POWER 


MICROSCOPE 


COMPLETE WITH SLIDES 
AND EXPERIMENT MANUAL 


\ ONLY a248 


AN AMAZING 
LOW PRICE 


EXPLORE THE SECRETS 
OF NATURE 


this powerful mi 


10. observe 

and. marine. ue 

the food you eat 
clothing you wear can 
be seen in strangely 
difterent forms! 


Rigid construction. Adjustable satin-finlshed eye tube. 
Universal rellecting’ mirror. Base ‘and stand baked crackle 
Enish COMPLETE WITH 2. ‘SPECIMEN 

MANUAL, ONLY 52.8 POSTPAIDI Sond 

Money order. ORDER TODAY! An idea! ei 
uarnnteod or your money back! 


KLEIN SCIENTIFICS 
640 Se. Broodway, Dept. M., los Angeles 14, Calif. 


‘Sallstaction 


away, greater maneuvers 
Write 


efor. detail 


PLAYING CARDS 
2 PLASTIC DECKS 


in @ beautiful 


LUCITE CASE 


MAIL COUP 


2553 SUPERIOR AVE. 
CLEVELAND 14, OHIO 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bia through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EASE 31st STREET © CLEVELAND 8, OHIO 


sp 
Ratars | 


rere BLACK LIGHT! 


FUN! THRILLS! PROFITS! fin! hater color in 
home, Make wonderful decorations with our paints 

We furnish all supplies 

Kit focluding genuine BL 
Gitteago. ‘Welte for fre 


BLACK LIGHT PRODUCTS, & 


FUN WITH CHEMISTRY 


tons ‘wil soabie ™ 
Many f-tsese tricks were Used at the NY. Worlds 
Science Shows in various umiversition Nevertheless 


COLD PINE CHEMICAL STOPWATCH, 
BOILING COLD WATER, and” others 
Send 2c coin. for your copy of “PUN WITH CHEMISTRY.” 


Box 542 Charleston, W. Va. 


“JACKPOT” 


Home Model 
COIN MACHINE 


Expres 


esr, $198.00 


Webb DISTRIBUTING COMPANY 


6 sourn Keozie Avenue 


= CHICAGO 12, ILLINOIS 


» Faster action, better 
results with a 
Stanley Screw Driver 


You'll get the reward an 
earnest craftsman de- 
serves every time you 
use a good Stanley Screw 
Driver. It’s a simple tool 
=but in every small 
detail, there's a superi- 
) ority that you'll note 
and respect and prefer 
wery time you use it, 
Stanley No. 25 Screw 
Driver has polished 
blade of alloy steel tem- 
pered the entire length. 
Patented bolster con- 
struction securely 
anchors bla rd- 
wood handle. Tips are 
accurately crossground 
to size. Handle is cor- 
rectly fluted for good 
grip. You'll find every 
needed size and type of 
screw driver in the ex- 
tensive Stanley 1 


Fill OF TOOLS 
(N ONE! 


Use it for grinding, 
routing, drilling, 


sawing, polishing 
carving.sanding and 
oigve other use 
Uherenses) your sk 
and your scope, 
Precision -engi- 
neered,AC-DC. More 
exclusive features COMPLETE WITH 36 ACCESSORIES, 
than any other tool. IN FITTED STEEL CASE 

od, Maral, 
Plastics 


Casco ELECTRI- CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 


a 
for tine 
detail work 


cost 
U.S.GOV'T 


Brand 
New 


B-17 Bomb Sight with automatic 
gerpulera. High preston mechan 
teehnleal schools, inventors. and model makers. Use for study 
‘demonstration pai 
bellows, presstire awitehes. 
“___SEND MONEY ORDER TODAY 
P.WE 


2929 Pulaski Road, Chicago 41, IMinois 


PT PULL HAIR 
DON Tironnos 


me KLIPETTE ‘Sco? 


You con couse serious infection by 
pulling heir from nose. Ordinary. 
scissors ore lio dangerous ond 
impracticable. No better way to 
remove hoir from nose and ears 
than with KLIPETTE. Smooth, 
‘Gentle, safe, efficient. Rounded 


revised, fully illus 
trated, "The cost is 


WON uenvier nwo mes scm rs 


STANLEY TOOLS, I 
2116 Elm St., New Britain, Conn. | 


! 

! 

i 0 The FREE booklet: “The Joy of | 

1 Accomplishment”. 

1 0 188-page book: “How to Work with I 
Tools and Wood”. $1.00 enclosed. | 

| (ia Canada: Send order to Stanley Tool Co. of | 

| Canada, Ltd., Reston Pond, Quebec.) 1 

1 1 

1 1 

I | 


NEW TOOL READY | 


War Industry's Handy, All Round Machine 
Wow Available 
To Home Shops! 


CIALTIES CO. 


Dept.2116,€hIcag04 1 
| 


Finest Achromatic Lenses 
Brass Tubes 


Covered 


toned’ 94"? ope 
made ingfriment. Only $34.50 Postpaid. 


LABORATORY MICROSCOPE 
$19.50 Seer, 


laboratory. 


ard professional makes. “Height 14 inches, 
eight 5! Ibe. 2 wheel focusing. 
Body Ults any angle. 


Price complete with 75 power 
‘entice $19.50 


Price complete with 240 power 
‘optics $23.50 


Price comtete ‘with 600 power 
‘optics "$25.50 


We pay the posttage Money Back Guarantee 


BROWNSCOPE CO. 


TINY TIM — a 


HUNTER’S 


4, COMPASS 
co $9.50 


Hunting Case, Watch 
Type, All Metal, 
Jeweled Longines 


RUBBER SPORT GOGGLES 


SPECIAL $1.50 
Engineers All Metal Army 


Type Hand-Sighting 


LEVELS $1.50 


PUBLIC SPORT SHOPS 
13 S. 16th St., Phila. 2, Pa. No COD‘s 


nt 6. 
MONEV-BACK GUARANTEE 


THE THOMPSON ENGINE 
218 Winchester Bids, 


Dept. 
TELESCOPES 


24 West 45th St., New York 19, N.Y. 
BINOCULARS = MICROSCOPES 


POPULAR 
SCIENCE 


a2 


MASTER ARBOR SETS $5.95 
Money back if you are 
"51500 or mae 


Chronographs by 


TS, 
; = cutoff discs, polishing 
oc rouge etc. 


60 PIECE ARBOR SET (3/32) $1. 95 


Tncludes assortment of engraving 
cutod! wt ‘batts, prise 
fle polling rat 2 
diss, Fetes oust inal ‘value 
is over #4 


andre a 


Sprrlaud 


THE FIVE-IN-ONE WATCH 


Telemeter + Tachometer 
Stopwatch + Timekeeper 
Time-out Stopwatch 


Quality 
Dependability 
Value 
Since 1037 


De LUXE set ca 


‘Wariects(3/32") 


em, 
0 vale Wil ah to an 
Be See iee ee Ned 
eid Check, Money Order of 


GENERAL AIRE CO. 3 


mia 


AT BETTER JEWELERS EVERYWHERE 


Say You Saw ot Leaking Faucets 
It In Popular Science Aap 10 and Valves 


on | MAGIC MIRRORS 


See thru one side 
en my | Reflects image on other 


For FRONT DOORS, OFFICES, 
and hundreds of other app! 

‘The amazine mirror which permits you to ne side 
wile Berson a liter ‘side aces image of incl, Teal for 
Thscaidne in front doors, ofices, te jane and enter 


Developed specially for rad 


urine war and 
now eral Manic ect fio arent 
RICES = 3 x30 
POSTAGE PAID 5.2) 2H Distributed 


ACRA-LITE COMPANY 


1235 West Sixth St, Dept. PS-11, Los Angeles 14, Calif. ECONOMY VALVE SEAT CO. 


2013 W. Fletcher St. Chicago, 18, i, 


Yous 113 


145/2> | SPAR all-metal... 
Look Tease)" ox, MICROSCOPE 


50 power—2 lenses. 


Adjustable eyetube and 


reflecting mirror, 

i) ‘SPECIMEN SLIDES AND 

FREE DESCRIPTIVE BOOKLET 
Observe the intimate 
wonders and secrets of 
nature invisible to the 
naked eye. Ideal for ama- 
teur chemists, scientists 


and bacteriologists. Or- 
der now as Xmas gift, 


Rapid Fires 
50 Shots 


Using ony roll cops 


Seecial price to schools ‘This sturdy, practical mi- 
The Most Realistic croscope can be yours for 
; only $2.98, postage prepaid. Send check or 
Toy Pistol Made money order. DON’T DELAY—ORDER TODAY 
What a thril for any boy! This beouty of a repecter | MART DISTRIBUTORS. Dept P-2, P.O. Bor No.6, EVANSTON, ILL 
pistol. So keen-looking it will make him the envy of 
hs pal. So absolutely safe, ton with cope encased 
by cover. Gun is made of die-cast white metal that 
won't break. Steel mech- 
anism makes rapid-fire 
operation easy. Send for 
Use coupon below. 


Sha" cluns in ‘eonncits, 


1D) | will pay postman C.0.D,, pl 
1D enclose check or money order; you pay postoge 


BUILD YOUR OWN MACHINE TOOLS! for ATHLETE’S FOOT 


Blueprints $1.00-C: 


RS fungous infections, ringworm 
ce Spe try ULTRA-TONE 
Sremmernratie =f Jz MAGIC SALVE 
Seon Spee Gato ts i {£5 used wy mmousande of vote tn Pacife aren with 
arate SS as ean of? Pochen Prema ste"stute Tease sit yas 
teva woot ee: ee 
P.O. Box 7446, Sta, L, Dept. S, Les Angeles 73, Clit. ULTRA CHEMICAL PRODUCTS, Honolulu 46, Hawaii 


WAR SURPLUS GRINDING WHEELS , ...2ushcTS.. 


NORTON—CARBURUNDUM—MACKLIN—MANHATTAN 


Value would be over $20.00. Amazingly low price 
Tor complete assortment of 30 new grinding wheels 
Send check or money order today. 


Pe. ; | GROBAN SUPPLY COMPANY 
Site shank cen ay DEPT, PSN 1522 5. MICHIOAN AVE. 
fd‘ erindie pol ‘ONLY Seeneew es 


214 Serence 


“One of the World's Lorgest Builders of Arc Welde 


eclal Cites for Christmas, 


Back Ugain 


y EMPIRE 
’/ PANTS PRESSER 


1D build Your Own Welder 
DLAC. Ate Welder 
1 Welding Schoo! 


Jox P-Il6, Troy, O. 


ADDRESS 


Hobart Bros. 


ArcWelding 


is Easier... 
|) 


> une 


..with HOBART Simplified | 
i ‘Arc Welders with Mutti-. Range 
: and Remote Control 


QWIK-LIT 
CIGARETTE Ligure 


A real prewar-type light 


BALL BEARING 
SPEED-WHEELS 


Build Your Own— 
th Tire... $2.25 ea. 
$25 


JIM BROWN TOY COMPANY 
3. ve. ‘Akron 10, Ofie 


KEY WAY 
BLE cUTTER 
CUTS WITHOUT 

REMOVING SHAFT— 
ANY WIDTH—DEPTH— 
LENGTH. Lig machi 


is 


HOBART waedtingtcok 


oubwengest _ 
formactacedcivey $3375 
‘ORDER TODAY PREPAID 
HOMER MARTIN, ASSOC. 


{16-4 800% 2106.~DERROM 26, WOMGAN 


fue 15 


Plane - Rabbet - Groove 
Rout - Panel - Tenon 
on Your Drill Press 


‘This exclusive too! Sts a 


states 


SPIRAL FLUTE ROUTER BITS 
New 45* helex angle tool ste! design for amooth- 
fr, fanter, accurate routing, grooving, carving, 

en ting ft, Tne 
oe snplato, 
‘Comapleto et of obs graduated sien 


ROTARY SURFACE SANDER 


iy etd 


BARRON TOOL Co. 
270 Architects Bidg., Detroit 1, Mich. 


BARRON woax'suor 
Say You Saw 
It In Popular Science 


TOOLS 


look! Servicemen-Civilians too! 


“out MILITARY WRIST WATCH 


WRITTEN GUARANTEE 
WITH EVERY wie 


‘o"reaa Bs 
se Dial “com 
ith Leather Strap. 
ou'll be 


fe: 
for refund providing watch bas not 


been tampered with. 
Hurry—Order Now—Supply Limited! 

‘ORDER WITH CONFIDENCE FROM 
AMERICAN MERCHANDISING CO. 


Dept. PSW-5,_ 12 Adams Ave. Montgome: 


BEAUTIFUL SWISS 
WATCHES 


An Amazing 
Vali aly 


| LESS COST.. LEARN HOW 


WELD YOUR OWN 


with Heavy-Duty WILL-WELD WELDER 


ne toweld your own Caner 


ua fpetacarete 


EQUIPMENT co. 
TST New York 7, N.Y. 


‘A REAL METAL 
RAPID FIRING 


Bovis ken’ 
o BOY ‘xvurnc CAP PISTOL 


ACTUALLY SMOKES OM FIRING 
AS LOUD EXPLOSIVE REPORT 


GENUINE COWHIDE HOLSTER FOR FAMOUS “G-BOY" GUN . $7 


UTILITY STORES, 117 5. Wabash Avenue 
DEPT. LL-5, CHICAGO 3, ILLINOIS 


Is Woodworking Your Hobby?. 


JG. SAWS 


IMMEDIATE DELIVERY! 
Sturdy fir and oak woods. All 


feeds no tabrieation: Prices F.0.. Phila 
16 In. 26 in 
36! $1295 tess motor 24," $1695 
Send Check or Money Order With Order 


WM. H. SHELLINGTON 


‘Machinery Sales and Service 
2085 Hunting Park Ave. Phila, 40, Pa. 


Dept. P. 5. 


NEW LAUSON GASOLINE E ENGINES 
abate eh pret caret s4gse 


hoa wk 


‘ws 


Weston 
Masel 


EXPOSURE METER 


ELECTRIC TRADING co. 


IEW YORK 33, W. 


Efsciricni "tools &"Balat Spray Taulomont ia stock 


It’s a gift every photo fan will 
cherish. The simplicity and de- 
pendable accuracy of this 
WESTON Exposure Meter as- 
sure perfectly exposed pictures 
every time he uses his camera. 
But you know how things are... 
don’t disappoint him. Make sure 
there'll be a Master II avail- 
able when you want it. See 
your dealer Now, and have him 
Teserve one. Weston Electrical 
Instrument Corp., 617 Freling- 
huysen Ave., Newark 5, N. J. 


pe smoking enjoyment. 
ONLY KEN GIVES YOU ALL THESE FEATURES! 
Sold on money-back guarantee if you are not entirely satisfied. 


SEE THE WIDE 
VARIETY OF € 
KEN PIPES 


A Pat. 2242805 
No Breck A Prim 
inBowl Product 


Pre-trected— 
Reedy to Smoke 


WORLDS 


es 


Fits vost pocket of purse. 
ty 


EST PRICED jiacuine 


VEST POCKET SIZE 


MAKES IDEAL ¢ 


FREE TRIAL (2 


pace Chkulalor 


Hime save 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 472, P.O. Box 248, GLENVIEW, ILL. AGENTS $ 
WANTED = torat 


SEND NO MONEY 


FREE!!! 


Foch Boby Colvvlator enclosed in 
[eatherette 


248, Dept. 472." ch Mm 
 Cafeuintor Is efust wi looking for, Send 
j tne ag once {C.O.D.) or {i am enclosing $2°50)- 


Nam 


WAR SURPLUS BARGAIN 


WRECKING SETS 


COMPLETE CHAIN HOIST with 
SUPER STRUCTURE and TOW BAR 
—\2 er, ————_> 
\7 If Ton Cap. 
for Tow Cars 
Wreckers 


STRATHMORE ‘COUNSELORS met Fon 3.5N. ¥. 


WAR SURPLUS BARGAIN SPECIAL 


VACUUM-AIR Original Cost 
HYDRAULIC $45.00 
Now Only 


FUEL 


Valve $280.00 $4 $4: 50 
Orie fer Gomi priee 


B. M. K. SALES, Inc. *222%,%.2" | | GROBAN 


= Build this exquisite 
~ Inlaid Serving Tray part 
pune at 


for only Pie 


with the NEW Genuine 
WOODCRAFT STAINLESS 
MARQUETRY KIT STEEL 


Tray retails fi r 

EASY TO BUIL PIECE aieaaNi 
perfect Christmas gift for wife, mother or Indy SET maples 
‘thrill to the pride of constructing It and to. th 

sratitide of the Weky lady ‘who receives it 


‘arn cartooning the easy. mote 
Livay "dust pend 9u 


KNIVES: NO PLATING TO 
WEAR OFF 


Guaranteed 
2 Never to Rust! 
Never to Staint 
¢ Never to Tornisht 


JACK DUNNING 
aye 


Dayton 9, Ohie Requires No Polishing 


CUTTING EDGES / 


ecurate * Quick SEND NO ent Et" site acted 


est on 
MO! E. O16. "Fos by sending tomitonce 
NEY with order, 


MAIL COUPON NOW 


UNITED SILVERWARE, Dept. PS, 
20 Mdse. Mart, chicago 54, Ill, 


sets of your 30-piece set of Stoinlen 


Steel Tableware. 
Tt om encloring § herewith, 
DB send "0. D: Twill pay postman plvs pos 
NAME 

‘ADDRESS. 
city... 


MCLAREN INDUSTRIES, INC., Box 606, TROY. NY. 


G. 1. POCKET STOVE 


teat" $10.95 $1.95 
Prastic GUN HOLSTER 


\7 


SIGNAL MIRROR 


Fy 


R RECORD ASSORTMENT 


= Ss 


OXYGEN AIR MIXTURE | 7 LB. EXPERIMENTER 
GAUGE PARTS ASSORT. KIT 


“$9.95 


MOUNTAIN TENT 


LTS 


BIG ILLUSTRATED CATALOG FREE 


5 Dept. Ps1148 
509 So. State St. 
CHICAGO 5, ILL | ES: 


POPULAR 
280 science 


a ‘Oppértani ties 


ber 


POPULAR SCIENCE 


issue the classified rat 
MONTHLY—351 


WE 4 Lor. Ee 


31st. December issue on sole December 


1s will be increased to 60¢ pi 


—5 CE. Yponey 


Classified Ads only 50c per word per insertion, payable in advance. Minimum ad. 


10 words, Te be included in December issue copy should be in our office by Octo- 


Ist. Beginning with the January, 1947 
word as previously announce 


FOURTH AVE.—NEW YORK CITY 10 


fo make money at home, Sure profits 
‘or part time. 10c. Box 127, Oak- 
8, Indians, 
DRUNKENNESS ie a 
‘ponds to treatment. In 68. Years, 
Keeley's brief, Dleasani treatment has 
brought new health, happiness. opportuni. 
Yes to many, Endorsed by. thousands of 
Dhyslelans. All, correspondence conden 
Hal For free, descriptive booklet. in. pla 
wrapper. write (PT) Nelson, Keeley Inst 
tute, Dwight, Tiinots, 
PREE if dissatisted Amazing Booklet 
Psychology for the Masses. Prevents dis 
asters, P.O. Box #01, Ottawa, Canada. 
THOUSAND word bandwritite analysis 
‘Write Mr. Hy Bennett, 434 W, 120th, New 
York 21 


nease which ¥ 


HEAL The sick, eliminate disease, fulfil 
‘every need through the spoken word, 
“Vitaselence” tells” how, Free details 


Cedric 8. Moore, 
komo, Indiana. 
PERSONAL, education 

‘vocational problems 


thn South Union, io- 


‘Gonsuli 


f 
45070-A ful ‘Avenue, New York 


MIRACLE Personality Analyzer! tatro- 

‘ducer "You to YoursellWrite.. Enclose 

$1100. "Beeler's. Personal. Problem ‘Clinic, 
192585 Grove, ‘Berwyn. tilinois 

CONFIDENTIAL advice; Domestic 

Paychoiogieal 
Guiy one dollar 
Box 


ADVERTISE: 24 words, 40 Newspapers 
83.60, List Pree. Advertising Bureau 
4515-P Cottage Grove, Chieago 1. 
HOW To Write Advertising” absolutely 
fret, Dudley Bunn, 128-PS Lexington 
Aves New York 16 
ADVERTISE  Profiably 
3,000,000 Sunday new spap 
24-word ad, Newspaber, mai 
Itai” tatebook free, » Chicas 
‘Agency. 20-PS West Jackson. Chicano 4 
REACH Millions of prospective Merch 
‘ise Buyers-Agents, Opportunity Seekers, 
Ete, vio. specialized. low-cost) magazine, 
hewipaper advertising! “Rates Booklet de- 
Uils. Ibe—"A-B™ Advertising, Box 167A, 
Rutherford 38, Jeo zy 
24 WORDS in 64 Weeklies $4.98, J. Dar. 
“aol, 130 Hays, Jackson, Teams 
ADVERTISING Copy. Effective Lavou! 
land Artwork: Placeient service in mu 
azines and newspapers ‘Write Me. Thomas 
for folder. Diamond Advertising Service 
536 Pennaylvanin Ave, Washington 3. D.C. 
INCH display advertisement order 
World, year 34. Wood's Popular Serr- 
‘Auantie Cliy, Nd 
OFFSET, printing of books, pamphlets 
broadsides. half-tones Complete adve 


fing service. Send stamped envelope. Box | 


Siu Gainesville, Tex 


‘SPECIAL —20 words twice 25e. Paying cir- 
‘cular mailing “asc. hundred Swapper's 


Hobby Bulletin, Rayal Oak. Sich 


lating wutoparts 
bathroom Sxtures, ete. BY la ; 
| tanks or shop required, outfit. furnished. 

Free Booklet. Gunmetal Co., Ave. G. De- 
featur, Ttnols 


LICK After-war layoffs: Start own busl- 

peas: home, office, Booklet describing 
“Collection of 137 Tester Plans” free. Elite 
o.. 330 Grand St York 


PREE Water and our concentrates males 
labels bottles Tuimished, Guaico, F-20036 
Russeil, Detroit z 


FREE! Latest ive 
SLi eee 


tive, Shows how to earn money selling for 
others or in your own business. ‘Hundreds 
owtwar opportunities. Send name and de- 
Scribe what you have sold or are selling 
| Tlustrated. cope ‘sent "Pree. Opportunity 

is. Chie 


MAQIC cleaner and laundry soap deal 
Hotter ‘than’ a firecracker Bie profits 
Sample. Pree. ‘Uco.” S00?" Irving Park, 


‘Out! History of World 11, Huge 

price, “authentic. text 

ficial Photographs. Big’ profits Riverside 
Book Go.. Tows Palis. ta 

START Your Own Business on our capital 

‘Aways vour own boss. Hundreds average 

| ss:000 "to "f3s.000 annuat sales year after 

| Sear’ We “suppty “stocks, “equipment on 

| kedit. 300 Rote necensities Selina expe- 


E 
LT 


Hence unnecsesary to start. Wonderful ep 
portunity. tg. own” bles ‘profitable 

iiness. backed by world wide Tndustey 
Write Rawieith Co., Dept. K-U-PSC, Pree- 


BIG bargains for big profits. Over 100 sen- 
‘ational values, ‘Men's used suite 42°00, 
pants ase, topcoats $1.25. overcoats $200, 
Ehoes 0c. ‘Experience unnecesaars “Fret 
‘sholesale catalog Superior. 1250-PA, Jef 
ferson, Chicago? 

100". PROFIT. on famous popular 
‘Birthday 
Greeting Cards. Wonderful 12 
| Soned atsortmencs 

Write today’ for 
Bonus Distrib 
Flushing. W.Yo 
“OUR Flag'"—famous picture, Four colors 
300,000 sold. Sample print———Pree. Ou 
Flag Sales Corp.. Dept, C-1085, Excelsior 
Springs. Moo 
EASY moner now (9 Christmas, Up to 
1007 ‘profit selling friends. others, mare 
velous new 1948 Christmas atid vear ‘round 
box. auortmenteJ0 boxes. 5c up. Odd 
‘cards 3se up. Extra bonus. Request special 
feature £1.00 Christmas assortment on 3D 
provall Send today for free samples of Our 
Fase selling 50-for $1.00, 35 for 100 per= 
ronal Christmas cards and personal sta: 
Honery lines. Speciai offers. Rew Enalund 
Art Publishers, ‘Abington, ‘Mass 


TE, New—ogl_ seine from tomes 
| Bit, Mie a SARE fig ae 
set, Sonata tt lass 
iaihe Sia at Oike beac 

Hes Dh, ti Oneal chic 
| aie Pet ike ak on Wak 


cago 10. 
BIG profits selling used clothing, ete, Op- 
erate from home, auto, or store, Sensn= 
Kadetaky 

10, Chie 


tional Jow prices. Cutatog free, 
& Bon, 702 Barber Street, Dept 
ago 7, Tlinols 


BIO Profits Taking Magazine Subscrip- 
ons 


ie hand ‘Trowbridees 
iS wooderestAvenue, Dayton 8. Ohio, 


SCHOOL Seniors 
cet g most. bee 
tion Name Cards, 40°" commission, 
Selection. ‘Lowest, prices, Free. ci 
Sample "kit, Printeratt, 1435 €, Elm St, 

‘Scranton 8, Pa. 


| routs for market in dark 

winter and summer Quick fetutns 
| Literature free. Mrs, Nickell, Rt. 1, Box 
| S30%"Bend, Orevon. 


AGENTS—Big Line Inciuding Food Prod 
Ue, Fast, selling premium and bargain 
enix Low Prices, ‘Send card for big out 
Bt ofter with gift. HO-RO-CO, 2704 Dodier, 
‘St, Louis 7, Mo, 2 
GO0D-By Corns, Callouses and Wari 
Mintons Improved corn salve. removed 
them. Stops pain and 
etuaded it ut 
size Ibe, Exel 
ribitors, 
lon. Rochester 1 


NO Money or experience required. Spare 
Sr fulltime Writing orders for cuarane 
teed men's hosiery, We deifter and collect, 
Mavance prost-and 33". eash bona. Huge 
demand’ everywhere. Steady repeat. bi 
fess, Write for free sales outtt contalninat 
ything needed ‘to make money. Kents 
graft, 44 Court Bt, Dept. LS Brooklyn 2, 
ey 
CHRISTMAS Gift orders, pay bie! Ea 
‘tite Repeat orders. Build your own 
buininess with our Help. Rush. request for 
Getalls confidential commasion, a mae 
Magazine Agency. Dept. 
fount Morris, i 
GOLD. lacquered Window Sian 
Targe Sizes Penny Each” New Fol 
solutely Benutital, Pree Samples, Alaa, 544 
W. Toth, Chicago 20. 
AGENTS—200". profit seling genuine gold 
Cindow setters’ stores and ‘ticen, Pree 
samples” Metallic Letter Co.. 437 N Clark, 
Shier: sie 
STRANGE “Dr” Window Cleaner Sells 
| “ike wild, Replaces. messy rags ligiide 
‘sumpiy glide Over glass. Samples sent of 
telat. efristee 128, Akron, Oo, 
| $2 FIRE Extinguisher sells wholesale oF 
direct. "'Pure-Kilier’, 101 Franklin, 


| stucuse, ew York. 
Noy. 
veaé 261 


ox 
amb 


are, 
‘abe 


SELL Superb Line Personal Printed Sta~ 

tlonery, High quality items. year ‘round 
sales, Aitractive sample book, supplies free. 
Welteweil Stationery. Dept 11, 108 Massa 
chusetts Av. 


Pisin Uiqus Onaairer) Ap 
te A egtt Or by lmmersion of article 
tn ‘Liquid. Whichever is easiest in i mine 


tes. Likewise sells on. a sensa, 
il Whriling demonstration. Allows a 


‘and ell) Foil detais by letter mail 
NuProcess Products Laboratories, 
Bept_ 25, "Aurora, tilnol 


WONDER Silver Plating Liguid. Applied 

with cloth or by dipping. Plates without 
tanks of electricity, New, improved, con- 
centrated. double-strengi formula: silver- 


stamp, ‘Dalton, Box 1764-P, Spokane 7, 
Washington 


EXCELLENT Sideline for printing and ad- 


bury. Boston 19. Mass, 

‘SELLING to housewives? Double your 
‘sales with inexpensive premiums. Postal 

brings Interesting details, ©. Kinford, 
Wayne, Pa 

‘QUICK Profits with individualized belts 
buckles, cad badges, tie holders, 


repeat orders. Easy-Selling outfit offer. 
Write Hook-Past Company, Dept. 14. 
Roanoke, Va. 
e ‘AIR CONDITIONING 

& HEATING 


X Dry Chimney, No Down Draft, Fuel 
savings. Weite To. Chimney Usbrelis, 
ol Washington, Hoboken, MJ 


PLASTONE: Amazing new polishes for 

floor, furniture, autos. Beautifully pack- 
aged. Low’ priced, Whirlwind seller to 
‘Sores, gus stations, homes. Fast repeater. 
‘Big Profits. Unconditional - Moneyback 
Guarantee, Write for “free sample offer” 
how. Plastone Company. 2207-P, West 
Chicago Ave., Chicago 22. 1. 


BELL Rad, the new rat bait to 
sae salt ‘New noxvilie, Ohis 


SCHOOL Seniors!!! Your 
‘our wonder, wick-Sell 
iar Oraduston Name Cards 
TEST Oty hr, i 
‘and ‘Card’ Case, 


Mhat pontalltt  cratteards: Box 
(M), Pittaburgh 30, Pennsylvania, ne 


tal will bring 
of pops 


‘complete ‘line 
West 2nd 8 


oRieTS—Hanie otable foal buatnews. 
Teauiring no. selling whatever on your 
parts Write today ba 


Hor amazing Fice par 
Ritiarn Glass Products” Elwood Glgr2) Pe 
Wee, i by 16. Space proviged 
ee. ce provided {oF name 
and photoraph., ‘Arent sake it noney. 
Sample 280. "E. Con: Darby, Pa. 
COLLEGE Students! 007 Prants sl 
Goxtume Jewelry. W. Mori, MaFwood 


409, MOREY, Making Daal, Pang, Ware 
ormulas, Schemes. Filo Pree. 


Go, Box $73, Dayton, 
AMAZING | Brownie ‘pris Bray Pes 
ig income for ‘Sena 


‘agente, 
smonstration. Write Peter 
Brown, 495 williams SC, New York 7 


WONDER Cleaner, new type bubble bath, 
( ell fast, ‘Tremendous prof 
ase, sell fast, eran: 


‘Delmore, Cleveland Heights 21, 


POPULAR 
SCIENCE 


Shi. 
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A SSSSIERICAN POLICE 
2 Ano ns 
DEADLY Jado: iercent hing tohniaue 
SADE ete Tet oS aac 


SWORDS, rapiers, darners, pistols, armor; 
Boe, Robert “Abels 


FINE perfect Ancient Arrowheads $1.00, 

4 perfect tiny bird arrowheads $1.00, 

List "Pree, Lear's, Box 509, Galveston, 

‘Texas 

ANTIQUE Pistols, Murzielonding Rifles, 
‘Shotguns, Swords, Catalog 10c,, Antique 

‘Arms, Fort Stanton, N. M. 


400 ANTIQUE firearms:—5,000 Bargains: 
‘Indian relics, Flintlocks, Swords, Miner- 
as, Cartridges, Coins, Rities, Fossils, Cat- 
‘log with Photographs 250, Paul Heck 
‘Wenona, 11, 
ANTIQUE Firearae. Seoide., DM 
arn, Pag sialon 
a Sou 16 phe 


[ARROWHEAD si catalog 18, ang {pear 


walling subscriptions, 
‘New Orleans 8. Ea: 


Boe, Grutemacher, Mukwon 
7 "ASTROLOGY. 
KNOW your talents 


it bieth, dat 
$200, “Andrews, 4i Helen, Plait, 
AUTHORS SERVICE 

T WANT New Writers to cash hundreds of 

teks £19 600. onered cach month. 
‘The easlet way Wo write for pay. 
Tous mace ‘necessary. ‘end 
Sette Ro obligation, Senders Mi 
Sunes, 467-8 Independence 

Cat. 

COMPLETE. 9 
sibs Avail 
Denver 2, Oolo 

2 ‘AUTOMOBILES 

RAGING Gar performance for al gars Tn 
‘beed. ‘Special “Custom 

see, igeratire Write 


iar 
i, Mantas in 
Aeiguoritg faces BOWE Fa 

CEE es eee 
sae ne ane met Pee 
Versions, roadster racing, Tnst Fords. $1.00 


jé Champa, 


CUSTOMIZE your automobile Tiustrated 
new Fetvling ideas. natrurtions, epee 


pedal “chan imple, metpodn, fh. 
Epecd-wheels Box’ 153-6," arcadia: ‘Call: 


fomin, 


USE scrap parts and easily, build speedy 
‘Uo passetiger. three Wheeied, Moto toed 
sconier-ear’ Fakabout” or two. passenger 
“Seep Complete» construction 

= or bat igo Criversat 261 Aigon~ 


Denaive material “mall motor. Tosttoe- 
ings'igh 441 Stree, rocky ao 


FREE Catalog describes racing. higcarical 
iutonipblle™ otoreyeie bones. ses 
pite’Ghrmes"epe Sia, 2185 W. Pico, 


ELECTRIC Motor Heaters! No freeze up. 
feasy starting Safe sure, New! $2.95 


Giaranieed. Order Now. C'0.D. accented’ 
Rockets, Box 29. Glen Ellyn. 


Tinos 


19 «BOATS, OUTBOARD 


MOTORS, ETC, 


FELL sive, cut, to shave boat, puiterny, 
Mfeot  rhusteated 


% 
Boat Blteprint Co,, Dept, A-t?, Cleveland, 


{2s-B, Wausau, Wisconsin 


MARINE Power—Easily convert any Ford 


Tor Skates, Tew oats, 
se ia Mod Gost tat, Bh 
ge, leloth, Alan-Clarke, 96 chambera, 


BUILD this twelve foot boat 

seventy-five. dolar, Gompucte kit wish 
all‘paris machined to site and. shape I 
Gisdina fastening onty S50 006" R Bal 
baugn ‘Co, Sor 


TRAILER Travel Magazine, monthly $1, 
9a aatataction qunrantced, Platt Ch 


toreyeling “Manuat 
How to'Manage Them $1.50 ‘Pull ‘Thor 


Ue" $3.50" “indianapolis Race Hist 
6h, outbid. Motrbea aise” Poe, 
Giamer! B23 We Pato, Los 


INDIANAPOLIS 1948 Race History. in- 
‘cluding $0, iilustrations, “charts, dra 
ngs. World famous ear. driver data, High- 
‘Gear ‘career $1.00, Com 

story 


tad. Clym 
Bepe iia, BBS Ww Pico. Los Aisgeles 


‘FASTEST On arth” history book alt 
i ay automobile speed 
records fine 1808.70 jnatrations famous 
Facing divers, cary tpald. Chy= 
mer, Dept, Bett, 21 feo, Ls A= 
fetes 6, Cait 
JET impulsion no 
name. Pree literati 


tng Greenvitie 2. Obi 


‘Rutomoblies, Rush 
Ww 


ise Present bartsouly cost. new 
Pare Tnsteuetions $1.00, Pat Pards, Hox 
a3, Salem, Mass, 


imidge ext bang 
ory: Athens, Oi 
ae is SUPERIONFTIONITER $5.50. Alu 

mileage. BG. Bite. 355 
se 1aotn 85, 


iB ‘AUTO SUPPLIES 
‘© EQUIPMENT. 


HAVING Gar Trouble? New. Used. auaran- 
feed auto, truck. parts 


Anamediate rep! 
ern, Chieazs 


‘autos and tricks 
wpauerentiaa, fenders, car 

Tioay Parts. Security Auto 
thd ruck Parts, 94.-BE Rady Chicas 19 
1000 MOTORISTS Needed to make gas 

‘aaving lest, Up to 30 savings. For tral 
teat offer write Vact-matie Carbiretor Co. 
Heinsia04," Wo State Street, Waswatona 


CARBURETOR repair kits containing all 
he, essential Darts for’ completely. te. 


Gnion, Portland. 


GRILLES for most all cars Meyers Auto 
‘Parts, 820 Dryades, New Orleans, La. 


imental det Engine Shel 
Glreulars free. ftush order. Maupin, TiDb 
Sits 7 Ou 


PROPELLERS —For any motor Something 

‘hew th 3. Blade airliner type sleds oF 
oats. Tustrated literature, “Alreool con: 
Yersion diagram 0c, Standard Aerocratt, 
Fr Worth. Texas 


AIRLINE Opportunities Get a job with a 
future ip this rapids) expanding Induse 
ty, Consent eport Just reigns tlls 
ow should Kaow about the actine 
TndustFy. emplosment’ opportunities, job 
Classifications, quaiifeations, plus how and 


eke snd"Rakiaty Botha, Boot: Box 
ous, Kansas City 10, hiasout F 


‘Hast. San Diego. Calif 
INBOARD marine motors. egaverion 

ies. Catalog om reauest. Stokes Sa: 
jpply, Coldwater. Michlzan, 


‘Gomplete materials 
ite 


Today for illustrated folder featuring these 
Bout’ Kits nd other murine materials wed 
Supplies.” CarmencBronso%, “Marine, 0 
partment, Mount NY 


SKATE Salis, Teeboat Salle, Canvag all 
Widths, Carbide Lamps, ‘Nylon Sulieloth, 


KAYAK Blueprints, Deluxe Models—cata= 
fowtie 10e, Viking Kanoes, Merrick, N. ¥, 


Newark 2. Nod 
30_BODY-BUILDING COURSES 
BAR-WELLS, Dumbbells, Rrerciee eaulp- 


‘ment. Courses, Special offers! Pree bo 
let” Good Barbell Go., Reading. Pa. 


HANDBALANCING quickly Jearued. Mail 
Card for details, Bower, 923° W.” Vin 
Kalamazoo, Mlehieat 


Sarma: weee, rari, Naren 
fatsiog 5c, tts these atid thousands 
ter sensational ‘lrpiane barwaice ‘Some 
(sec, Toledo. Ono : 


ELL} Catalog! Bur Barbell “Co.. 
Orient Way, Lyndhiurat, Nd. 


SEXTANTS, Celestial; Pairchild or Link. 
‘Good. condition, used. ‘ith case." Origi 
pal $925, "Now $27.90, Aero Instrument 
Go., Murteipal Airport, Houston, Tex 
VETERANS. Flight vathng under the GT 
‘Bill Pri wanercial ang Flight fa- 
structor ‘Ratings. Write for information 
Gottschalk School of Aeronautics, Adrian, 
7 aaa 


Stic 
MODEL Bugt Bomb Eatine plans F200 
ePoupald Free Circulars Witharne Model 
EMccreiht. Springteid_ Ohio. 
SLURPRINTS AND 
HOME Planning Kit. If you pian to build 
You need this uniaue portfolio, “iyxsz™ 
‘Scale Pura 


eat portfolio. New. Practical. $1.98. Money 
Hea Lion 


Dack guarantee. Press. Goit, 11. 
Minot 


EDUCATIONAL Books sold cheaply or 

rented for” small fe. Souatt. 

Moneyback gvarantee.” 4.000 Bargalan: 

Catalog Pree. (Courses Bought), Lee Mou: 
Plagats, Alsou 


puede world over Send 
for our Tree catalog of books and rituals for 
Mtsons“Ogd Pellows, Yenights. of Golam= 

iblisher. Tne, 


it! New York. 


BIG. Profits Taking Subscriptions For All 

‘agasites, Agents Conadential Catalog 
Listing “over. 2800 Fetbi iad complete 
Starting supplies Pines Subseription: 
Agency, Pushing, ¥. 


“BLUEPRINT Reading Made Eaay”—ready 
‘book for reading any type ee 


FREE Toy Plans Descriptive Ciscular. 


‘Write Production Engineering. 403 City 
Mall Bide. Rockford, Hlinois 


"39,009 JOB And Business Onoriuntieg ta 
itt Based ‘on two eta Alnaka 
‘ie Stoo" word Copsriahted 


20.00% Terminal Sales Bide. 


Nov. 
1948 


283 


‘2000 “Used set-ineteucton educational 


tivere 

‘needed Our 18.000 cord copwrightc 

‘Seeompiled (fom busines, rofeaionat aad 

government sources lisa over 200 bis U.S. 
mg with foreign SEE ake rzives Job in= 

formation, salary. brackets. 

application “eters 


fa'for your immediate applications $100, 
Hetutn for retund nt con ‘pot eitisfed. 


Paci Ingiatrial Research, Burcaty, 901-5 
‘Terminal Sales Bide. ‘Oreaon. 


BOOKPINDERS! (Searce, out-of-print un 
‘usual books) Quickly” supplied Send 
BRE nfo nox Stina Reversi 


MAGAZINE Expr Sales Cp. 3o¥ Fim 
ork, 29. 'N ¥. Over-tasue 

et Americatt Magazites and’ Pocket= 
ite Books. Comle, Serena, Paahione Ple- 
{Biinte Ronances, Pipe aka many others. 


Fou tor a feed naga Te 
‘Mustrated. _ 


RADIO. For ‘The | Millions""—practical 
book, Complete instructions for bulldan 


ADULT Books, Catalog and Sample, 100 
Qudeman, Box 1940, Cleveland 6. Onto. 


| NOVEL brick incinerator. Simple inerpen- 
five construction. Complete Combustion. 
= | Plans $28. C. Lightloot, Iichboro 


BUILD, Concrete Block Machine, New 
cPeneiple, inexpensive. Motor, Vinratar 
amp, Make standard block per 

| Sinute® Complete easy" pinns $2.50. Posts 
Bud oF write Civac Zee, Nounrain Viewst, 


fetials. would you be. 
Sgr ovir Reference "Source List, ‘Bisnis, 
irdge 18, D.C. 


fe tne, 388 
iow York 10; ata 


‘A Houseboat is easy to build and a place to 

live. Complete n tons for sik, 
Write for free deaeriptive circular. "P.O. 
Box $78, Denton. Texas 


—home repair book. Hi 
tO Ax appilaniees,furnitve, plumbing, 
(86. 256 paues. 103 pictures, $1.49. Popul 
Selence, Dept’ 110-6, 358 ath Avenue, Ne 
York i, Nv, 


‘ADULT Books 25¢ Five—81,00! Free Book- 
Malogtes! Hirsch, Spring Valley 3. Ne 


‘MAQAZINES — Business-Vocational-Diver- 


eations--all 
‘ot 5349 "publications with addresses and 
Subseription rates. “commercial Bae 
Agnyibe, Publiaitie Company. 248. North 
Indianapolis 1. Tadiana, 
PRE-DIX-IT $1.90, Author. Nichola. Box 
‘Waltham $4, Mass.. oF through your 


BUILD Concrete Mixer. Power driven. 


Simpte. ki he beads Fee, Hore, 
206 West Wilder, Tainpa, Ploriéa 


Magnetic Indicaiae Bolder, 
se pa tates ile Shane 
126, Mefthoat claimping Latte 


OPERATE Magazine subseription agencs 
‘wholesale cataton. complete suppiies, oe 

Gassell Publishers Service. Westfeld, N. J, 

NATIONAL Geographic Magazine. 1988- 
1040. Any Issue. Periodical Service, Box 

321-8, Swarthmore, Penta. 

Love Ruthbelia 

‘famous. Sansiccht 


‘intimate confessions 
iar) 


Stes Park No 
BOOKS, Save Money. Lastes Beat Sellers 
Details (stamp). Box 3253." Terminal 

Annex, Los Anteles 84, 
PREE baregin catalogue for, adult bgok 
‘Kasson, Box 134, Madison So. 


sua New York Gus. 
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POPULAR 
‘SCIENCE 


Ws, Deer Park. KY. 
BOATS,  epnpes model 
28e. 


Fea, catalon 
farinepress, Groten. Conn. 


ine tank, stream- 


SP ET" ain. rent 

‘coated steel. Ideal for aking 

sleds, midget auto, ete. Price 

tank or $7.50: per tank quanti: 

ties of ‘ave or more, General Truck Sales, 

ine. 308 arket South West, Grand Hap- 
Ms. ‘Michigan 


ft, instructions. oniy $1.00" Bryco 
fucts, 120 Dale Hoad, ‘Rochester 10, 


"Ee or, $3.20, Sei €.00 wp Colorchord 
lophone weet Notes and ace 
sbeerion, 195-29 Jamaica Ave, 


wints for §0 eu. ft. Deep- 
fannon, 22019 Olinstead, 


Cr" Lightfoot Civil Enel 


iner from oli drum, 
fapensive bower or hav Ne cons. 

a. Complete, easy Pla at 
Sevwrtte, Clyde ee, "Moontain. View ty 
xia 


HOME Preeser. Place 


consis pe 
Bo" Yooh B8id free 


‘00D Payin 
Dating autoparts,. rellectors, 
bathroom flxvures, ste 
Ro tanks oF 

Free Bookie 


‘Business se 


Teguired, outa furnished: 
Gunmetal or Ave. Be Bee 


START Home business making statuary, 
Dats ar goods. peter. earden Tarn 
ye, aid 


Se eREELT Seige neat i 
Lyeke, 


‘canvassing. ‘No Masluiacturine 
Box 247i, Cleveland 12, bio 


i 
‘axing. Business... Literature 
Kemnilo. Park idee, Tinos 


SASL Over Sue cue spe a 
See ee 
ree ea tae ae 
eee merce 
BENGE Su ee nae a 
SoORREEERS = “Operate Your 
ORME Seitee's SE 
ee tna ipa Bia He 


Bilis, Box 203,Ce 


| 1a] PLANS to, make money loca, mal or, 


der, Particulars tree. Ete Co, 220-h 

Grand SN, ae 

| Foun ess betas: Bia prota ron eal 
r ‘ieaches, 


iy iiustrated, shows a6 etvies pins 


| earrings. brooches. sprays. hale ornaments, 
includes pearing "Gyelna. woidinx, elow= 


AT Home—Your own manufacturing busi- 

hess: making popular’ $1.00" novelties 
Geet Sou ge fo. ibe, Eversthing ‘supplied. 
Write Bo-to Works, Dept. L-601, Gineine 


seh ets 
ee anee oe 
er aN 


LIQUID Marble—Cojorfu, glazed! Moided, 
‘Srushed, eirayed' Cotposition Boers, 
Rubberlasiic: Molis, Plastic Homes.” Pat 
Hiealare. fee.” Marbelizing Service, “Ed 
‘Ssrdrvite’ Hinote. 


3565.00 PROFTT from every $15.09 invested. 
‘Standard Service Syetem, La Granke 2, 
Ba 


AT Last! A genuine Storm-Proof Cigarette, 
‘Cigar and Pipe Lighter that requires no 
uid of ‘any kind, will not blow out and 


PROFITABLE Mailing Merchandising Busl- 
aqtgs: Write Riegal, 111 Harrison, Pais, 


‘can't fet out of order. This Storm-Proot 
Lighter employing the char-coal principle. 
selis on sight just by lighting a elgarette. Tf 


Interested. here are complete details - 
Storm-Proof Lighters come fully euaran- 


order $1.00, deductible from first wholesale 

Srder. “Storm-Proot Lighter o..'126 Lex- 

inuton Ave.. New York 16, N. 

an or mee ere ae 
‘Formulas shows how. Literature Pree. 


COLORGLAZED Concrete Pottery made 
"without molds, New. low cost. patented 
method. Cemetery products, noveities, tiles, 
floors. etc.” Basement leaksealing Other 
‘money-making projects. Booklet, details 
free. Men only. National Potteries, Permus 
Palla, Minnesota. 


LOOKING for business? No matier what 


Deseriptive iiterature Pree. 
I18-C8 East Main St.. Hillsboro, Ohio. 


‘home. We supply automatic equipment. 
National Products, Portland 3. Oregon 


Ligon Marbie—make 


WHY work for others, when it's more prof 
table Working for yourself? Big money 
‘in mall selling with our planned propos!- 
tion. planned for your suceess, Details free. 
Richard Ponto. Elkton, So, Dakota, 


‘Business. Gold, silver, Nlekel, Chromium, 
ete’ Send Postcard for Pree ‘booklet and 


root. Plater Hyde, Dept, SCP. O, BOX 
4176. Rational City. Calf. 
FINANCIAL Security with your own bul 


‘hess. Amazing book shows how. Pree De= 
tails, Bourque, 1712 Fifth, Marrero 3, Loul- 
sian, 


We BRINGS You Hundreds of moneymak- 
‘me propositions, plans. Ideas, tips, 

wholesale supply sources, magazines 

Genvilie ‘Pubishers, Gardenvile 9, New 


DO it with Shelieraft Attractive Jewelry, 


‘Big Profits. Iustrated Instructions $1.00, 
Werts. 1429-86th Avenue, Oakland 1. Callf, 


‘QUICK Money! “Repairing Car Batteries, 
‘At home! Easy too! Write, Batteryman, 
Grand Junetion 1. Colorado. 
START a profitable Ms 
Fight in your ‘own home, Large money 
making "possibilities, » Particulars free, 
Belr's. a01-R North Hoffert St., Bethle~ 
hem, Pa. 


HOW and Where to obtain capital, Particu- 
lass free, Star Service, Wapakoneta, 


‘ale, new. Box 12B, Oaklandon, Indiana, 


START Mailorder Bookshop—Everything 

furnished: publisher cooperation. 5¢ 
brings booklet. exclusive setup. samples, 
exciting ideas,” General Publications. Os- 
ining 1, New York. 


OPERATE profitable home business selling 
Imerchandise by mall, Past sellers Large 


ts. Powell Service, Euellé, 


prof 
Gievelund 3. Odio, 


RECAST old batteries into new. Latest 
‘achievements, Battery Laboratories, Min- 


HAVE your own office! Learn new profit- 
Business In uncrowded feld. No sell- 
tng. Many earn Up to $8,000-818.000 yearly. 
Write for Pree detalis, No obligation No 


REAL "$100, weekly opportunity! Details. 
‘stamp. MacCormack, Maderia, 


‘TYPEWRITER Repairing instructions, 
slandard typewriters. Webers', Box 1008, 


HANDYMEN—arn money home operating 
Community “Fixit Shop. Write, State 
‘Carboni 


jbber G0., BOX 544, Stoneham 


RUBBER “auling novelties 
ates for'makine Molds. Use woreueh 
tested aad “approved products, Eastern 
Etex Laboratories, Box 193, Mattapan 26, 
ASTOUNDING modera mall order plana 
uBeines Gulek promt, Darrah, Orono 


SorrERIES —waty SiemOompieg ie 
rucions. Teed aie Pig Metaiots 
Box #ost-a, Pitusburah 1 


RAISE Giant Chinchilla rabbita. Tremen- 
‘dous profits from gorgeous fur, delicious 

matt. 'eat Busines, WOW Parin, 6A, 

ie, 

‘SIX Mali order Magazines, Ali Different. 
16 to 72 pages each, Pull of money mak- 

img’ information, 28¢, Kraft, Aurora. 12, 

Meo. 


BIG Pay Jobs in welding. Complete welding 
lessons and reference books. 10 pages, 
41 lessons, $3.00 copy. Money-back guaran- 
tee: Hobartweld, Box P-1063, Troy. Ohio, 
‘BIG profits and your own business casting 
Hater 47 Metal roy ‘autos. Airplanes, 


‘Savings Banks, ele Enormous 
nd. cha Treen 

re or full time 

Ro experience or 8 ‘needed, For 


fal “tetormation, rte Mietal Gast" Prod- 
Gon Beat. E, 1006 Boston Road. New 


diate delivery, Schesll, Box 263, Duluth, 
Minnesota, 


‘own with small capitalt 
ide se, "Send for it today. 


From Idea to Mailbag. 25¢. postpaid. Satis 
faction guaranteed. Maupin & Maupin, 
Indiana 


‘SPECIAL offert maker! Agents 
‘wanted to sell beautiful line of Swist 
Fo atraclive prices 

‘0, Kingsbridge Station, 


t 


HEALTH First! N 


eekly eared. Heals 
abelieabie ‘Operation 2 
SBealth Conditisnine Chas” Metabasic. 
potta-€, Stas. Lor Aneeles. 


MAKE good ge in own advertising 
‘business. Unique. service, Fascinating, 
Profitable. E. J. Matteson, ox 680, Han- 


hg Rubber oo olga, 
(ure and Sample free. Chaney, 1126 
‘St, Jacksonville 6. Fla, 
SYNTHETIC Latex with 3 
‘making flexible mo 
‘sate! For home. classroom. vor- in 
Sut: Hb" aion so a8 ul atruelona, 


reratt Supply Company. 1400 Eat 
Grd Strect, Cleve ‘Ohio, 
MAIL. Order Business splendid gpporta- 


Brofiapie: isk, Box 337, 


cranterd. 
SyPEWRITER Reais arrently need 
espe an 

eat 


{aformation. 
Service. 0. Box 
START a clock shop while clock repairing 
‘s booming. Our easy to fearn home atudy 
course. With pletures and’ illustration 
feaches Sou how to repalt all kinds. of 
clocks. Information” tree.” Houston » Clock 
‘Shop. P.O. Box 30868. Houston 12, Texas, 
TYPISTS, profitable business at home, 
Complete "congright information. Ste. 
Gaunt, 3881 ‘Chicago. i3. i, 


5 imps tain cat Pint 
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BIG Money—Start Window Washing Busi. 
‘an Fl ingruction. 8-00, FO. Box 


Ble Copy abe. 
Biauion” 313. Rast ist "Street, Room 100, 
New York 10, 


genetives: 
fred Lows, 


iatesvilie, Ind 
ENJOY the Profit, Dignity and Securit 


Your own. personalized. business, 
il investment. ‘Lifetime. proposition. 
jdwest' Drug Company.” ‘Columbus 18, 


SUPER, X Liauid Molding Rubber, Sample 
ar ase, Guat $30 Gallon $10.0 Free 


‘wes 
tee, “Box 383-0, Lombard, Tlinots. 


AMAZE others, Add faster than adding 
machine, Pree details. Maths Institute, 
Box 633. Mobile 4, Ala 


BATTERY Repairing, Rebuiding. Pate 
E. Werts, Pekin, Th. 


Se ae 
home, funities “Literature Free. 
gees, Sst Pe Washington, Miwautce 


INVESTIGATE Mail Seliing! What's the 
to Sell. Happily. Hon: 
eK "Pree Par 


Rhodes ‘Ave.. N- Hollywood. Ca! 


‘SELL By Mail To Neeroes, Big, over pros 
gelasecyecopening tnformation, Hon, Wor 
lira! ‘Newark, Obl 


FIBERGLASS-Liguid. china ease any 

iaster object, Sample quart $1.00, Gale 
on’ $3.00, New Era Plastics, 1321-C Belo 
‘mont. Chicago, 


LIQUID Marbie; spow-white, multiccol- 
cored.” Glazed.” Unglazed. Composition 
Flooring. Litestime wear. Ainy color, Fl 
ble molds. Piaster casting. Get into the 
big money now. Full information given 
free, "See our large ad ‘Page 33, Write— 
Seek oan ed, to, 


WOULD you pay 37— frat 380, made? 

ed book “S08 Od, Success- 
aay off” Work home" Expect some- 
od! Pacine. Bait, Cloverfield, 


by selling ‘oftice 
pile by ial from vour home, T tell you 
Portiand 1, Oreson. is 

BABY Shoes Preserved. Complete Instruc- 


natructisas”'W. Wooley. 115 aid. | "tone. Excusive Rights, BE! Watson 
Peoria ti Bellefontatse, One 
G0 into rug and upholsery cleaning and | DON'T throw it 
‘mothproofing business. Extra. double |" fortune in yout 
profits reling these two professionally used Ent 


johnaon Co, ‘Carkfeld, 
Money Making Deals. Plans. Rare for- 
2huatan, Schemes. Folia” Free. Pormico 
Prod. Box 812, Dayton. One. 
DOLLARS Daily! Cleared $1900.00 in two 
paneithe: Betas, Bully. 3-48, Covteton, 
7 
15,000 YEARLY vowsble in sore une se 
ing by. mal, with expert asnistance 
i 


smith Thvestmént” De 
Biatas, HOU Mt Hope, Dover 8.'New Jerse. 

ING Machioes. Paris any make, 
wort ie, ‘Street, 


Sid New, (Northeast 
wash, 2, D.C. 


Be esearavi sa 
CEnAac' erst ic 
cs, Me 


. Eaally Painted with water col 
fac ‘Broadway, St, 


glorful, handmade Jewelry 


Blastic links. Pree de 
‘kimball,, Danville 2, 


ai a 


‘with interlocking 
al wees Tt 


a Marble, plastics, marbiite, 
ters, make 
Box 1076-3, 1 


oar own. "Universal 
ria, HL 


MAKE flexible molds! Few cents eachi 
‘Gant plagues, novelties: ‘bookends! “Pree 
sample!"H Tooker, 630 Chestnut. Ham: 


cea, See, 
Pg Seta wa 
(etnias testa ae 
atten meee 
fe Seas es 


FREE Balietin Original, eeelasing mail 
‘ferent, 


Pry kn ao eatin 


feaby Formulas $1.05 "Scab: 
fr ith St. Modesto, Calif. 


PLASTICS Directory-Wholesale and Retail 
‘sources. for cd oe kerma mate 
Digest, 30078 ‘Tracy. 


POPULAR 
SCIENCE 
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HOMEWORKERS — Make $50.00. $75.00, 
Sio0.c0 wey Piasticast Gifts, Pinas, 
Novelties iatrue! 


1,000 PATENTS Royalty-Free. See “Bish 
‘op Engineering’ ad. 
pave 289, 
MEN and Women earn money 
wre 8100500" monthiy. ‘We wil 
Send ibe to James McLane, 


eae. Money back 
reat Products, sae" 
3000" Nortn “Ave., Chicago # 


rofltable mail order business, 
fy Billy 6478 wrederick 
Lancaster, Pa 


ir ows mall orger Dagness, 
1 10 Basen St. Springieid, Muss, 


BOOKKEEPERS: General ledger and tax 


ence." Operate permanent, 
proiitabie “aecounting service’ Yor 


the 
Soller business. Part or full time 
Fildes), method, Wette ow! nA. ‘Bell, 


MAKE your own flexible molds, Tustrat- 
{2 sible mold marine Instctlone She, 


Advanced $1 it guia Tuber 
S50" Apex Plastic Products, is Lunt, 
Ghteaao. 
Yaw 
95, Gallon’ $9100 Direct 


Rubber. 
ss GWE Cailtoruia, San Diege. Calle 


MAIL tunities, 19 sound plang 
Lg a | 
Glenda, Milwaukee Ii, 


HOME Manufacturing Business, Tnvest= 
‘ment, small Very -profitable!  Tnvest 
gate!" Akra, 40-DA, Shorewood 11, Wise 

Sonsin. 


MAKE Them Yourself And Keep Ail the 
interests) Jou send or" partiewary "and 
Sample proots, “Haines. Service, “Sabina 
Sho. 


NOW ready! New 196 Collection of 137 


BUILDING Lumber for sale, carioad lots, 
write Hard 


i Fourth, Pittsburgh 22. Pa 


Simp Meds Resta Yous oibes 
‘Chamberlain, Fitzsimons Building. Pitta: 
burgh 22. Pa 


New bra Plasucs, 12016" Belmont, 


INVITATION To Income, Contact, Mib 
pdiwociates, 331 Fourth, Pitsbureh 22 


'$2000 A Year. New Home Novelty selis on 
sight. 25e. Colin brings sample and. tn 

formation. "Doherty. Products, "502 

Ave NVC, 


‘Sherman Avenue, New York 3. 


LOOKING For New Opportunities? Mail 
‘order and others? Get The ‘Practical 

dea." Write: Veteran, Charleston i 

Tots, 

‘OPERATE Profitable Mail order business. 
Splendid. Opportunity For detali write 

Ro 16320 Southern St, Detroit 


ART Studies of Hollywood's most beautiful 
‘models! 200 masterpieces of the female 
Agure! Por adults ouiy, Available as: Slides 
for projector or viewer, and fine grain 
Negatives for, cnutreemnénia of any laae 
cs ior Slides 10 for” $4.00, 

EOE a & Ww Sides 0. $1.50, Soam 


tives 10 for $1.00, 100 for $8.00. All 


DBUENSE Weal Pega = aes | GAA GaP BOA Bote 
apn Sa, hee | Beh. ex 

outlet iPaniee Museen | serra. rw nA 

Semin Ma Sei ae rch | Mmm 3 

Aa erie oat fet es 

‘SELL 3x 10 | NEW and used 16mm sound projectors 
sl” PORE ae Saved | EN aN art ae Yat 
alti Oi gata a as a 


25 BUSINESS SERVIOE 
GOOD “Used self-instruction educational 
Docks on ‘ail subjects bought, sold, rent~ 
gd “exchanged. Satisfaction. euarinteed. | 
‘Complete information and l00-page ius- | 
{rated bargain catalog Pree! Write—-Nelson 
Go., Chileno 3. | 
COMMERCIAL & Personal-Tuformation. | 
‘Contacts-tnvestigations. Write, World 
BE eter: Om Bind Aci, How 


ajgrment a0 pet ne 

Setvice. Moura Mich, 

poten 

To, Whom 1 ay Concerns We wil ge 
ial pret eet te 


Vassociates Ac= 


Bay. ‘Wisconsin, 


No other sizes 
fired’ at present. Howard West, 3 W. 43nd 
‘Be. New York 18, NY. 


SEPIA Toner for brown-toning photo- 


fraps. “One bette | noe ae tones 
hundreds of prints. Easy to use. Excellent 
Fesults to, bottle #1 ambald. Rane 


Soiph Company. Box 6233, Nouston, Texas, 


STUDENTS" Laborstory Supplies. Send 50 
for Catalog. “Mei-Olo Chemica} Co. 258 
Fourth Aventie.. Brooklyn, 


TASORATORT ‘sunetne Ghana sof 


CHEMICALS and apparatus for industrial, 
‘analytical. “and ‘inboratort 


‘Be 
Mf, Rope 


'S—Chemical questions answered. 
Formulas, Analyses, Minerals. Platot, 26 
Erwin Place. New Britain, Conn. 
HANDBOOK ‘for Cnemical Eom 
indreds of experiments: tilustrat 
30¢. Experi iy 


iat 

pe a op 
sales Ad anal, $2.0, Tracer aborae 
torles, Evanston, Tilinos, 


ir 
it, includes roller. inking glass, 
Rnger-priat fingef-print  eardx, 
brush, two contniiers of finger-print pow: 
der. thagnifving ‘tlaas and Instructions 
fly “$1.80. ‘postpaid’ Send money orders 
to Amaco Laboratories, Box 3246 A, ‘Ama 
Hino. Texas 


100 Diff. Foreign Coins 85.00. 2 
Large Genuine Roman Coins 2000 sears 
{oo Lint approvals, DetMtonte 40" W, 


Racer  Coins—2 Different 81 
‘Royal Coin, 40" Province, Boston 
FREE! Foreign coin. banknote and Goin 
Collectors" “Iinustrated Cutiiog to ape 


‘lenient erences Or al servce applicants. Sena 3¢ pokes, 

changed. State qualifications Tatham Coin Co, Sorineteld-DS6, Mass, 
land Mall Address. INDIAN tend conte ait mT 

BALTIMORE Maryland Mail ice it B6e- Schuh 10ST Hetanodd 


ea idc. Box 145, Baltimore 3, Maryland. 
— ‘Recorder. Makes consecu- 
five uames auphabeteas nimble, 306 
i, Demanat idata, 1361 ‘Tay 
aahington, DO" 


HOLLYWOOD | Malladdress? 
Soheuts Service since 1023, 
‘wood, Hollywood, 


eaeAnCH olen, te” inate lebten forward 


i, pars! 
sé42 Holl 


DELUXE Photo Pinishin 
ae 


Rees 


Boon ‘catsion tad sample copy of 
hy. containing articles and pice 
ie foremoat 


‘writers 
‘603,383 


0 ‘Camera House, 
Woury'8t.. Boston 18, Mass. 


PHOTOGRAPHY ‘for pleasure or profit. 
‘eam at home, Practical baie training 
‘American "Sencol of Photography. i3i5 


ald. Sack: 
‘Go. 31 B. Georgia, Indianapolis 4 


Ciheinnath. Ohio, 


MAKE Signs, letters, stencis. 9 complete 
augur aeta tnd fataoe 4.00 Bien 
Lecter ‘Dutributors, P.O. Box ‘ol, Mine 


Twain-c. Pleasant Hi, 


EARN ghowcard writing af hoe in pare 
Jur own. No speci sEil needed ee n= 
‘Sherwood Publishing Go. Tr¥= 


‘CHEMICALS 
AND APPARATUS 


WORLD Colne list free. Harry Eishol 
Box ots, Pitisbureh "M4, Penna, Yo 


‘WILL Pay $10.00 each for certain 
Pay do" gestatn Hon 


er. are 
fe, Plippines, Hiuiteated 
‘South 1Bth,, Philadel= 


Liste free. Nay 
hin 3. Penna: 


WE purchase, Indlanhead pennies Gom- 


NBiteall-coin catalogue ie. Tom Pairs 
Brondwey. Mew York PS 
EXCEPTIONALLY ine, clear, U__& 


‘cents, nickels ‘for sale 
Champlin. Minn, 


TING ENGINEERS 


Victor ‘Tronson, 


LUMINOUS Paints will glow in dark. Six 


colar. Pairmgunt Chemical Co, 198 Lib 
ele St. New York City 6 


Nov. 
TAS 
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DOGS, BIRDS. PETS, 
RABBITS 


49 ELECTRICAL SUPPLIES 
‘© EQUIPMENT 


eS si 00 poxtpaies” beser Sates 
teal paler 
45150 Gounee Grove, ehleago Ts. 
RADIOS, toasters, trons, clocks, Beaters, 
Slgves, supplies, ete. Jeanette Blectig, 
10 West Sird Street, New York 11, N. ¥: 


ELECTRIC fan assemblies. Make your own. 
"Ted fuseman, 425 East Jefferson, SpSnke 
‘eld. Tilinols 


PIANISTS Quickly improve plaving. tech 
‘sightresding. accuracy, and mem- | 
orlsita‘dhtough mesialcmuscalar co-ordl- 
Ration. ‘Pree booklet. Broadwell Studios, 
Dept. 96, Covina. California, | 


GAS-MIZER; write for details on this most 
‘eficient, convenient, economleal, and, 
safe hot water system’ obtainable, Safety 


Control" Company, 2519" Wilson Biv, 
Stlington, Vireinis 

ether 
‘Appliances, Immediate delivery.” Price 
ust. Mailorder Blectrie. 705. South Dears 
Ss. canoe 


Austin's, 


pea alee Some a 
South “Main, Fort Worth, Te is 


30 EMPLOYS 


‘Rouncers. $2.00 postpaid. Holirwood Radio 
Publishers, $889 Hollywood Blvd. Holt 


MONEY Raising Rabbits, Thvest 
Polar ie, Close Rabbit, Tia 


er < 

45_DRAPTING INSTRUMENTS 

SAVE on drafting materials, Pree catalog 
Supply 


‘Go. 32 North Wells, 


architectural and 


DRAWING & 
ART SUPPLIES 


‘wood 2, Californ! 


Ei 
rt 
33 
Fe 
5, 
: 
i 


LOCKSMITH Course Lock-picking. Key 
iting. te, 83,00 prepaid. Miller's Key 
‘shop, Cinadian, Texas 


MASTER Russian at Home ip 100 Hours. 
Sib Bast 208 Steet. Rew York 


FOU Gun. Qraw Anvihing You see hs 


Towseost ree 

Enterprises, North Hollywood 10, Cali. 

MECHANICAL drawings, made to sour 

citaranised, ‘Biaie" brafting’ and: Design 

G0. P.O, Drawer 748, Doucette, Texas. ght. Vt Brosdwas_ New York. 

a EDUCATIONAL (SERBATION. angie Shorthand Ss 
Nfarsmnie ave Chieage: 1 


AND INSTRUCTION, 


s."aramie “Ave. 


GOOD “Used sei insgruction educational 
‘books on alt su 
exchanged. 


in ‘catalog Pree! Write=Nelaon Cos, 

Chicago 5: 

PLANE Trigonometry. Master Method Tn- 
‘structions. $1—guafanteed. J.” Ziemba, 

6133-8 Orchard, Dearborn. Mich, 


DETERMINE the occupation offering you 
fe greatest opportunity fer, succeae 
‘gclent tells 
ow Writes actions, Serieg, is Bank 
of America 'Bidg., San 


POPULAR 
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FREE, Interview with World's Champion 
ob-biuter, now. top-Aant executive, 
Andree, Barnegat. N. 3 


HYPNOTISM, Professional instruction. 
‘Eighteen parts. Complete $5. Dr. Lonk, 
p-idis. “Palatine. ‘Tlinots. 


‘STOP Looking for w Job, Good payin 
rauabte tn lorie. ere i 0 


‘Box 187-A, Pans 
ma’ City, Florida, 


INTERESTED Foreign employment? Thoi 
‘sands jobs throughout world. Names and 

addresses over 200 firma with ae ‘yen 

alton $1.00."-We search the world” 

‘der-World Research Bh 

Gindewater. Texas, 


‘a, 


‘ang three phi 
‘631 Kansas City 3, Mo, 
"BUILD Your Own” 
with Hobart 


180, AMPERE 


adegertior 
347.50. Bx! 
“8, 


tr 


GOOD Ferme — Ranches, 
inn... Montana, Idaho, “Oregon, 
Dakota.” Dependabie crops, favorable cli- 
mate. Write for literature, liste describing 
ESpical postwar’ farm opportunities: Spec 
‘which state. J) W. Haw. 120 Northern 

Sie Ry. St. Paui 1. Adin, 


OZARK, Lands for All purposes. Actual 
fiver frontages, 5 feren 490,00 and. i 
a dire et gna’ erature alban 

iH, Minnesota Ave., Kansas City 4, Enns, 


‘(A.Bix Room House $2800—Complete, Ready 
for you to move in. Built anywher 
gend cara to Technical Press, Box BO! 

‘Salem, Mass., for tree partic 


STROUT'S Biue Farm Catalog—21 States 
“Coast to. Comst-over 1300 bargains, 
‘money-makere—132 pages, “Write “Today” 
Mailed Pree.” Strout Realty, 238.2 4th 
Bre cew York 10. N.Y, se. Dearoorn 
Sts "Chicago 3. 1, 483. 80, Spring, Los 
Angeles 13, Calif, 


FLORIDA and Alabama 40 acre. $1.00 
‘down. F. ‘Delker, 2019 Venango, Phila, 
40! Penna, 


forth 


"Terme, Box 404-6; Minneapolis 

HOMESITES F450, Convenient payment 
Gallfornia’s finest Garden Spot. On Mor: 
“Bay's scenic Shores, Wonderfial fishing 
boating. ‘Feriile soll, soft water, | 
climate, congen 


OBARK farms. Large list tree, E. Frank, 
‘Mountain View. Sto, 


CHEAP Homes, Stock Ranches. Pree stock 
range, lovely climate In healthful. fer 
te Beautiful Quarks, "Pree titerature 
Write Barnsley, Ozone, Ark, 
oe FIELD GLASSES, 
TELESCOPES, ETC, 
BUILD Your Own Reflecting Telescope | 
Copy of instructions tc. Extalon Pree 
Maylloor, Katonah, N.Y, 


0 POWER jeex 95. 280 power ml- 
"Aso baal 


TELESCOPES 3 inch 3 section 17 power 
ised enaen te 
ost 


DDfecision round and 
cluding’ carfyin 


ih Ave.” Rew Yi 


Books: Bought: 
n We: “Specity “Inet 
René ‘wanted. Rasmussen and Reece, 41 
‘Market, Amsterdam, N.Y. 


‘CLEAR vision. Pull Power, Perfect Lenses 


‘and instructions. for makings 300% 
guttonomient tle 400%" Compound 
Ileroucopet 200" Yeephoto camern 8200 
each project's tor ‘$8.00, ‘Curl Jomer, 


Ranorvitie 2, N.Y. 
e___ FRUITS AND FOODS 
ORANGES. erapefruit direct, trom 
206 Bustel P.O. BD. Garlita, 
ar For THe HOME 
REPLACEMENTS — Stoves. 
‘Grates, Firepots, 
Maxprodox. Royal Oak. 
oa 


INVENTORS. Have patent Protection frst 
Remember, the detalle 


cy FUR FARMING 


RAISE. Brofitable giant ‘Chinchilla rabbite, 
reat searel 


AMES, 
ENTERTAINMENT. 


Aitornens 


(GiA-L. Adams 
Building. Washington, ‘D.C. 


INVENTIONS. New. Products, Ideas, Mod. 
‘ls. Special Machines. Tools. are” our 
Duatniess.” Write Model Crafters Ine., Box 
12. Hamilton, Oh, 
INVENTORS—A Patent is a Valuable 
Right. Detailed’ information and the 
eps fo be taken to obtain. Patent. Prow 
{ection ‘will be sent to. You. upon request. 
Wietor’ J. vane & “Go. 14d-M, Meri 
fiding. Washington 8.” D.. G 
INVENTIONS, and patents handled Tor 
sale, Thandie only few good inventions 
at'a time. 30 years experience, H. Green, 
3188 Roosevelt Road: Chicaco, 
PATENTED. unpatented Inventions pro 
Tmoted. “M. Joyee Humphries, 1424 Land 
title: Phitadeiphia. 10. Pa. 
INVENTORS, have your paient personally 
resented to the manufacturer, P.O, Box 
uit Akron 


ve 
ae Burne 
es Aa a Ma 
eo, warrant 
sohend.demearat ieee or Oe 
fen ie Motels Inc... ‘Penn 


“Let ws make yours, 
Bhueprints unnecessary. We work {Oni 


Bye St 


Nw. Washington 


“INVENTOR’S Guide™ free, containing 100 
voi patenting. telling ventions Ps, 
Ledermann, 194 Nassau St, New ork 7. 


‘CASH for practical dens and Inventions 
PBB-04d1 Pleasant, Chicaae, 


DRAWINGS of your ideas Inventions, by 
oleae raftamen. drawines approved By 
Patent Attorneys, Chrisman, Collexe. Box 
io. Manhattan, Kansas 
‘THE Inventor who believes he has a new 
‘and lsefu invention, and needs advice 
should ‘tonsult'a competent rexistered Pa 
ent attorney. Without obligation, write for 
{ull Information on how to secure Patents | 


And Trademarks.” Randolph & Beavers, 
Rentetered ‘Patent Attormes, 340. Co 
iurmbian ide., Washinaton 


INVENTORS—your commercially valu- 
‘able invention. any kind. patented. un- 
patented. may have cash, rovaity poseibi 
Ties In today's markets. "Write today. Ex: 
Planatory Dookiet, disclosure form. refer 
ences. free. Invetition Reporter, JA-11106 
Bor"Lonwood Drive, Chleaco 43, 


10,000 FORMULAS and Trade secrets, Pree 
literature. stlimans, 585 Kingston Ave. 


‘SLOT Machines and eames tor home 
‘business $8.00 up. Weite--Lydiard, Rocky 
‘lL Connecticut. 


FIReyouRa! Peosely iia Flea 
memotise! Wath se. alton, 
eke pt oi ali cea 
sues tamer Gten aprile oe 
soapy Maes itn Bec 
ce barbie Boca 
GPs Bia 2aise" et 


coy NPALOGY 
"Her ye with "Guider 
Ettore tre. Family Oiides, #0, Bot 
220-F,_ Anna 
6 HANDWRITING 
"ANALYSIS 
ANALYZE banderiting for fun. know, 


rors! ul tection at 
tale “afees NW liver Bor Rant 
Seid, Tenn poe eee 
HELP WANTED 


OPPORTUNITY of lifetime suppivine DDT 

land other profitable products to farmerk 
Nov experience ‘or capital required. Musk 
havo Auto and good relerences, Perinanent, 
Bitieor fe sess Company, Dept, 18 


SALESMAN—Sell“hard-to- 
‘open “account to drug. dept., variety 
hardware nnd general stores for Nations 
Organization: “Libera!” commiasion pal 
‘weekly. Pull commission on repeats, Comme 
Blete sales kit free. Write today! Lee In= 
Sustries, 3170, North Dearborn, Chicago. 


69 HIGHGRADE ea sane 


IAVERTO go tind 
Pam at 
aaa ae 


MAKE—Beer-Wine of Champaane texted 
formulas 41,00 each, Hendrix Press, Box 
soit, Wilmington: ‘Deiawar 


‘analysis, research. write 
Dr jeristein, 330 Charles Aves 
Grand Rapids €.'Mich: 


‘WIN at poker! Play scientific poker—don't 
gamble. Percentage fa 


chemical product. of. process 
‘Starr Technics, 868 Eddy 
Rat, Cleveland, Oho, 


Hemet 
Tots 


EXCHANGE duplicates Swappess_eveni= 


‘where. List 40e particulars ree, Hox 
2188, Denver 1, Colorado, 
Nov. 
1946 289 


EXCHANGE Your duplicate stamps. match 


‘UNUSED, Match Book Gaver 100 ail ait 
erent $1,00.35 Royal Pash 
ree list Charles Edelman 1011 P East 
Bi: Ceveiand 3. Ohio 


LEATHERORAFTERS! Send for catalox 
sting leathers, kits, supplies: Rit Kraft. 
1607 ‘South Western, Los Angeles 6, Cal 
INTERESTED in Radio. Electrical, Me- 
‘chanical devices {rom war surplus? List 
fg F Siefte, Bor 16, station &, Buna, 


TWELVE Tasues Worldwide Hobby Maga- 
Zine 41.00, Sample ioe, Rlings’ 

change, ‘Biue Island. THinois, 

HOI 


‘curios. 
tems, Guivira 


raph Whatcha got? Whigicher 
ree times two dimes Swap 
oval Oak. ‘ich 


UeTobbes 
pers Hobby "Bulletin 
SWAPPER? Colleciot Send 10 fr sample 


‘cope Hobbyswap Contacts. 1336 South 


ih, Omaha §, Nebes 
7 HOME CRAFTSMEN 
LEATHER Seraps for Hobbyist six pounds 
Hobby. Books “Applied Leather 
i tat Whittling’™ 2:00, 
"Wooden. Toymakine™” $225, Hobby Books 
catalog Free, Northern Supply Co.. Dept 
S'hebovwan. Wis 


"ELECTROPLATING'—book op 


erm. Cites wagers. racks 
latay pul toys. ete ern, 
Gontinental Homecratiers. 307 Bireh, Eas 


Ginire, Wisconsin 


C-THRU-Mirrors allow you to see others 
‘without being teen yourvelt! Weite Beeler 
Enterprises, North Hollywood 10. Calif 


Matar Outfit—includes lumber, 


profit Only 44.00 Postpaid: Handi 
grate Creators, Bent: 8. Ite. President 
Street, Brookivn 12. 8. 


KNOCKDOWN Cedar Chest Lumber Ve- 
ieers Pree Price List, Gtles-Kendall, Box 
435"'Hontavite. Alabaraa, 


‘Moines 10, town. 
LEATHER Craftsmen} Are you tired of 
‘the same old designs? |Are you tired o 
laboriously tracing these designs? Now! 1! 
1 Stiresome tracing elm 


‘destxinn 
rand literature dese-tbing Lampkin 
fierag ranaferg. Lampkin “arterais, 
Plo. Box Gal-8. Culver City. Calif 


CASH for Inventions—Patented.: unpat~ 
‘ented. Mr. Ball, BC-9441 Pleasant, Chi 
re Nanak ee ea 
INVENTIONS Promoted. Patented or Un- 

‘patented. Write Agam-Pianer ©, 183-A 
Enright. St 


PATENTS-solicited. Searches conducted, 
| __Metiler, 11" West i2nd, ‘New York, 


Iustie, wood oF metal, 


rr 
Tai2-8N. Great” Northern 


INVENTIONS Wanted. Patented or Pend- 
ihe. Inventors Exchange, Dept -D, Hart 
ford't, Connecticut, 


BUILD, snd sell Lawn Chairs, Plans $1.00 
‘We tell you how and where we sell 
Woodersit. Banbr’ Vermont 


ONE Tool does Twelve Jobs See Bishop 
jeering ad. under Machinery-Toals- 
‘supplies. page "281 


Jum “Assorteg Colors 
deal for purses billfolds cigarette betes 
guaranteed ‘six pounds 

Sour Christmas 

Only $260 

w 


are Woods, 


CHILD'S chair plans only 50. A1) parts 
‘cut and shaped ‘with plans. $1.95 Dost 
paid. ‘Also Polding ‘Adirondack lawn chair 
Plans “S1'60 “With “cut. material "84.93. 
Katon Manutacturing Compan. Alavi 


i ‘Dept, 
Biters, Box si Grove Hai 3,” Boston, 


type 
ig supplies. wood and 

fenls: industeial 
land novelty. finlahes. Write for price. ist 
‘Rom being orepated: Craft-Pinishes,, Box 


PATTERNS 3 pinup lamps 25 plans 
AEDES Ng! af Aaa ale 
elinineee iM 


M6 From Square, Toot Pirsond’ J 
‘write: at 


from ordinary lass 
(olin $1.00, Tes- 


WHITTLERS! 50 interesting new, 
fof Human figures and eas 


terns 
pate 
tem ‘Service, "P.O. Box" 1312, Lancaster, 


CATALOG: Patterns plywood Novelty Pur- 
niture — Letters ~ Numerals Pingus 
jeathervanes — silbouetter — 


frated, "Write Wo-Met” Shop, 
Georaia 


‘LEATHER Gren Guoniies. Paigrna and 
"se. ‘Reriessereative 


30 FULL size Toy Patterns oe. ry preg 
‘and Lawn Ornament 30e, Other 
Pattern: Graft Supplies: Lists 10e- Lynde, 
Medway. Mass. 


seen Prom, 


290 Setence 


ATTENTION: Have you a Practical and 
| *'Sileauie InventionParented or Unpat= 

ented? Contact us, immediately. John D, 
| £'Son.“Ps-11) mox 4213, 140 Spruce’ st 


EARN Up To $2,000 year, inventing ‘ample 
‘ems. for special “cash mark 


CERAMIC Jewelry Supplies Bar Ping, ear 
for ceramic and. Wood 


mor Fa 


| Sert'St. Philageipnia, Pa 


LEARN The Jewelry Manufacturing Trade 

at home’ Excellent “profit. “pleasant 

Tots, any maize courve (caches eu 
ry mk 

Tepairing. até, Cate 

satite Gemerafters, eps, , Kall= 


y instruction book with ile 
ustrations, pasties, shells, pinback, 

or one set, Send only. $1.00 to" Wile 
i “Snelis, “P.O,” "Box’ 8635,” Suiphur 


Sprines, Pia 
77 LANGUAGE 


OUTFITS 


“hieuapone Inaitite, ot ROA 
Sf orks CF 4008 
0) MACHINERY, TOOLS, 
SUPPriES. 


DRILL GRINDER—Orinds drills to fac 

Tonyaccareey Capers Sis ac rind. 
tr" Lowest prices, Free literature, Factory, 
‘B11-A East Jist. Kansas Ci Cie 3. Mo, Mf si 


EQUIP, your home. worghon quickly el. 
en ‘ol 
ge ee dearer a ‘Bands 


TAPS Dies direct from manufacturer 
ap sOUr shop at small covt. Write for 
free price list" Hing Tap Tosi Co. inc 
North"Attiebore. Mase 


‘FREE! Large Catalog of marical apparatus 
Fun? tare 
TSaF Wet and 


HARDNESS Tester: Portable wpe Feding 

Rockwell B & C scales. Pree iizeravare 
Amity Products Company, Box 2078. Wate 
tham’s4. Mass 


MEcHanics, Hobbyists, Heas Duty Care 
bide "Tipped Seriber.” 6 Long. Mate. 
Etch“ Uselts Olas Cutier, $100; Mets! oF 
Wood cutting Band Saws, Biectric Welle 
gf Badless."any Length. Wiathe 322" to 
ree Price List. Penny. 210 

West Chester, Penna 


Machines, Tools, Ete Rush 
ree uterature, Wayne Eagiieer= 
2, Ohio. 


ass. Dri vented 
Havineh glass In ane eeinuce; Beil 
with, instructions ‘$1.00, Box RISBA, Seal 
Benen, Cult 


DRILLS, ‘Reamers. Milling Gutters, Bice: 
Edlimen oS Rare ae a 
Mchie Serews, Metals Plone: Bees 
ative Plastic, et. Oatwlogue 10s. Metts 
Blas’ Suppiy’'co., 1880" South nats, Seay 
ood. ih saab = 
Grindge tor twist aril B95, Bee 
gto pepe 
WAR Surpiue tn small tools for arching 
sree send tie or, alee, "Pavart 
Island Giiy PR, ¥ 


or 


= ee 

frees MCE. "Bow 17tu-P, Sam Francie. 
singing cite ee 
ASSN ee 


WEIRD Light-Mysterious electrical won- 
Ser are, Sea 
fe 


WYOMING Jade: Square inch each taht 
reen, Black, Moitied. “Also aduare set 
end auned”aloncy Eat Susie PA 
a eae suarantee. 
{or $1.00, Jeae a Agate Mig. Co. Bok 185, 
Casbes. Wyoming, 


AGATES three for $1.00, Rockhound, Box 
365 Grang duction, Col 


MISCELLANEOUN 


AMAZE and ei gee Gieads. wh 

inhest quate ew eats 

coins Mards Manic Go, Onk Park, 

MAGNETIC “Tri 

‘Doren, $2.00 

Rav" party Gane” Sine 2 

fous” Tne: Sample 300. Rant 
2 Pe 


es. 
Hivpne Studio. sds Sth 
Bane 


TRADE Secrets — Confidential Practices 
Latert methods, can be learred by Ten 
ing (Trade tmaguitnes. Choose from Ti 
dreds ol agianiahin pubicadoae: ‘Pree 
Brice lst, “Classified” News. Dent’ SCX, 

Pushung. N.Y" 


‘TE Lord's Soni) Got fee undentabie 
roars tay. Write dnternationsl Bran 
schist, ‘Box 902, Duluah Minnesota 


| PHOTO-statues made from your snapshots 


SCGircaint eee Brooking ote 
| S18-A Cones isan Ave, Brooklyn 8, Ne 


"TRUE Christian Raion”, To obtaln, 
fee copy ot an B0-pame gent 
teitarkable work by tie fame Seton 
sillgtegne: “sha shesielas.” Botan 
send, your areas 


a 


‘Gumblers® eecrets exoosed. 
Dice: Punchboards. Slot Machine: 
‘ook Co, Hox Gti. St Lous 


coatalon 180 
1'Mo. 


atta amateur, 
VENTRILOQUISM First Hime 
Published Pree. booklet quackeabuch, 
big Plata, N.¥. 

eryon 


Star 
ton ar 


200 ELECTING Stunt i) volts, 
utting Sons, Campbell 3, Calle 


wea et 
Pasian 


POWERFUL Atnico Magnet Ten pound 
bait. $1.00. Suny others. 
Ronald Byrich. Box 840, Bi 


SPECIAL ofter, 
109 
100 Expert 


MODELS, amall ie manufacturing. metals, 
Pasties. te. bftibarn eto. B 


tia 


ideas, Highest quasi 
ithe faites, aerial bombs, 
battle-in-the-cio 


lume, any quantity, 
‘beat vases 


BM Seite 
acess | 


B 


MILK GOATS 


Tiago Rae Tne a sea g | See aoe = 

ee a dete se be | MERE Sam iz et Boe 
Feyan Novels rise eae Eee, He: | tending mapeting ee Baur Cee ee nae 
Egan Novel House, 2232 Lorain, Gieve- | jsosimg megatine 23¢..Dairy o . 


BENIOR Magic set, contains twonty tricks, 
$1.00," Amazing. value! Tits special et: 


Brooklyn 11, N.Y. 


TANGLED, oie Bae ER 
ANOLE SRY de oe 


0 paue Tustrated Catalog. 


x 
“THE Fakir’ Monthiy Afagazine for Mas 

flciaie "Copy 350, iption “$2.00, 
Yosegh Rachun, 0 Grand 8. "Brookes 


Mt MILITARY INSK 


COLLECT colorful Army Pa 
Price ane sn 
stenia Mare, 70a 
FOREIGN inedal hon packet Unied na 
tons Axi fale 300. Insignia 
rat Bud auth Ave. NW. Gnlenty Cannan, 
22 DIFFERENT embiems—1.00 (Value 
S400), Apsraductoy, eer. never before 
gaualieg, Price aivd nsigtia’ Oates 
auld, 36% West Sana Set New 


MINERALS 
& PRECIOUS STONES: 


WYOMING Jade: Square inch each light 

Green, black Mottled. Also square ines 
qgeh Montans Mose & Turritelia ‘Agate 
Diamond sawed. “Mones back guarantee 
‘All for $1.60. Jace & Agate Mig’ Con, 
166. Casper, Wroming. 


Theragone Browse weavings ne 
jerafone. Bronte beatings 

Sheete, Tubes, segewa, nts. and “wasters 
Boe | Sieh Gl 15a" Wictiede industries, Box 


sauares, 


36, Jamaica, New Ye 
Nov. 


1946 


at 


UNUSUAL Novelties, samples 106. Modern. 
‘Box 2, Knickerbocker Station, New York 2. 


RECEIVE Moneymaking | Opportunit 
Samples. Malis, "Catnioes, Maracines. 

your’ ‘Thousand Mailing 

FO" ghacuunex, 1see Amaterdain Ave- 

sue, New York 3i 

BOOKS make ideal Christmas Gifts! 


‘usual bargain, Catalog Pree! Nationwide, 
‘706 Judson Rives Buliding. Los Angeles 13, 


LEATHER Pants, $10.00, Vests. $6.50. 
Siacketss S187 She i, sipbeF 
sont, warm. light, reconditioned lke ew. 


‘New York Cloth 


ieee Dope iit wore second Ave. NY. 


ee eer 
Society Now! Quarter brings lnformative 

application. Box 29. Glen Ellyn. 

‘FREE Uterature how to locate buried treas- 
lire, and minerals, Fisher Laboratory 

Pato Alto. Cali 


VARIETY of Samples $1.00, Beautifully 
3, Syplont, 


INVEST in impressive New York City Ad 
‘aren, For Your Business 
en eF bur income, Beslient. Mall Ad: 
diese. For ‘Personal 0, 
Yow Monuniy’ Rate, Write, Muluservices, 
JON chine Row. New York. 


SELL, Your mace a 
Backed wich Information lists over 18 
ture mar is where, ow to sell 

Bena he ‘Piemarts, 20D Park Row. New 

York 7.8. ¥. 


HYPNOTIZE anyone! Get the most perfect, 


Taal learned ihe core 
Foie itaned ny $0, Money back 
th 
Punter. Fowler” Boldiers Piel 


MAKE Your Oxn Plasloviate printing 
‘Cuts, Simple, eusy process. Plaatoservice, 
‘Argyle (2, Wiseonsth. 


TECHNICAL, Religious and Information 
‘books, ‘Mecham 


eal Novelties, Manger 
Setar many other items, Make fine fits. 
Tloimation fee: awards, 234 Nori ath 


quincy. Tilia 

iuiaNoug_ Pant Pag Bs 
Bottle se. HM. sible, Box 

RFD, Milford, Mass 

PAINT Crackles Forming Designs, Samples 
Be Grea Pree, shape Harouck 


weights a 
MAILING lat stag your papas, @ Service 


ar 
tea, 


‘Sample set $1.00. 


GLAMOUR Photons 
600-8, Westield, New 


Tisque-Pis, Box 


sersey. 
‘GLAMOR Photographs. 10 for $1.00, Wil- 
Cldins, 417 Hill, London, Canada. 


FREE Nylons—Detatls 2c. (refun 
‘Guaranteed legitimate, Renschler" 
soliton 1, Kentucky 
LIMITED number national 
‘hing “uomntie teed Guplieators g ors $31.00 
smplete. “Cannot advertise make becalise 
et price “Bend $280, Balance ©.'9. B. 
Nude jeenvich, Stamford, Conn. 
CARPENTERS—80c Vestpocket Calculator. 
Simple, everzthing| ree particulars. 
Box Id14, Great Palis, Montana, 


| settee 


vale = 
GET Lots Of Mail: 


fame List 


Directories 250 Harvey Teeple,, 
nico 


‘BUILD Model Ships, Airplanes 
Catgion ae dents at West oth Soret, 
New York 11. NY. 


‘WORLD'S largest selection miniature en- 
Meine castings and drawings ius tated 
Woe, “Wayne Miller, 

Models a3 8, Taman Av 
Tih. Dept, 


ating a complete model railway 
ss alagrame and chavs) $2, Popul 
Higes 383 aun Ave, New 


Sioa 
New ¥one ett 


RAILWAY models. complete line, 
new ‘Combined 


Larwe 
(0 and © gau 
‘Milwaukee 2, Wis 


‘Walthers, 200 Evi 


Senn age ped an ET 
ut Re Cuan" plane Very fat Only 

tathe and serap required. Pree Folge 

Rowe Eneineering. 0889 Appoline, ‘Deiroli 

2 suchiean 


NEW scale "0" oF 


ace 


‘age, catalor 
th Age order, isk 


Bion 
ton veal Bul Ate 
tia Serge pint, 9180 wich 
| eae ts ‘Brookl 30, 


‘A Multicolored, Unusually designed. ni 
asst for Balanced ving. A herial 


$130 Posipasd ‘Cah or Money Order 
Wintunee Gitte. P. i 
Belg. Mase 


WAR Surplus—Oi! transmissions, 
AI" pe input. Ouioat indies, eee 
from Zero to full speed in el 


U3, Keeso. 
MODELS, 
MODEL SUPPLIES 
SHIP & Yeeht Model Pittings, and blue 
iprinis. Hundreds of items to choose from. 
‘gend 33 for ew tilustrated catalog. A. J, 
Fisher. 002 Etowah Ave.. Dept. 
Oak: Stich 


STEAM engines—bollers—eaai 
oa 256, Anjon | Bohaboy. 


ve high care ringer 4/0 
me igh speed sn 

ayia ntroxe, aoge eee 
print $1.00, 


‘gurine "Assembled $5.00 blue 
‘oo Parts: list dime. “Amsioy Mig. 
38, Gravats “Station, St, 


MIDGET steam engines $2.98, Bollera 
a i gmmE for verature, Looker, 
= a 
Sai Gens cot peel mae Tas 
inventors, Send. 100. for catalog, Pierce 
‘Model "Works, ‘Tinley. Park, I. 


“Twelve Jobs, See Bishop 
se iat aE 


MOST compete Tilustraied Catalog —“O-HO 
‘Medel. Railroad Parts ever = 


shed. Send se; Yor mailing” Selly. 
Gates Ave. Dept, 895. Brookimn. N.Y. 
SHIP Model and yacht, supplies com 

ie eatalonue. aoe. Wi. 
New York Guy. 


ae “Skreet lamp, agtegy 
Lamp Co" 
ny 


‘send ain 
a ‘Ave, Yonkers (4): 


XMAS tee fence, colorful, exible 8 sex 

tions ‘Zgates. 10" posts. postpaid 41.50 
Charles MeKnient, Tory N. ded, Jean= 
hette, Pa. 


MODEL Ship Builders! “Are you 
for authentic precision, 


ENGINE castings, Supplies, Catalogue 100, 
F3, Ba17 N Ashland, Chicaxo, 


(ATTENTION Rallronders, don't fait to wet 

Jour coby ot the ada book eter 
road, $2.00. Hau Models, 3927 ‘No Ham: 
{ons Chicngo 18, Hi 


REMEMBER. when asthe Model Bauip- 


our new ‘catalogue 
Howie, SiP"Sub tard se. damales 
3. New York. 


cy MONEY MAKING 
: OPPORTUNITIES 
DETECTIVES Earn Big Money, Experience 

Tinnecescary, Particulars ieee, Waroner, 
pias. West 6th, N, ¥., N.Y. 


— 


Eure jon, describes 137 mgnes- 
aking pl Tose al order Pog 


EARN Up to $2.000 year, inventiag simole 
‘Teems tor special cash markets, Ideas 


gulars fee, ‘Elie Con, 220-8 Gl eats, No patents. Hendrickson. Argyie 

ny fa), wisconsin. 

10g, Money-Making Heng) Tege delat, | REALLY Wanna Work i971 Teyied mney 
‘Neuway Tnstitute, Box §463-S, Chieagc Dlans. Free Particulars ‘on. 

0. quest, StarBor 4, Brookiyn 1. 8. 

GOLDEN (unities await you—write 


“Today tor Free descriptive circular. Vor 
cational Guidance Co,, "Success Builders” 
Dept A-2, 4701-10ih Ave, So, Minnenbels 


SILVER Nicojplale auto, parts. Jewelry, 
electilty._ a 


MECHANICALLY Inclined Men—own end 
‘oberate general Appliance Rey 


Complete, “illustrated course 
ow. Welding” Refrigeration. “Motor ‘e- 
alr, Mow to ket bus il phases 


sess, 
Covered. "Pree titerature. cities ue 
Dept. 1469, 2635 N Central Ave., Chicago. 
aioe ia cos Weaeel Se oad 
anhepaeturing poveties. plagues, 
‘catalog. Write’ Bing Prod 
‘SEcbae Broad Streets Boston 10, Stas 


FIVE Slide Views—Olaest Convict Ship 
‘float 28e. Slide, Suppiy ‘Service, 31st 
West Toseafawas, Canton, Ohi 


CONVERT any 16MM Silent Projector to 


5 
Time Opp an ie San arc a 
. i rate, 

Tceele. Siuwsikee’ 13" Wis 


#10,00,000 7ee — Annually — Prtae Con 
esto, Win Fortune We Help ‘You. Bale 
in, Gash Regiter-B, 210" Fists 


Sig oe i ae, ee 
sete nec Eacroe taller, 003. 


, late returns. 
a puncha Pull or spare time. 
wre Lor circuit and prises” Gsienti 
Novelty Company, §20 fast Sample Street, 
South Bend 8, indiana. 


University. Peoria, 7 
MAKE $3000 yearly sel 
tke 1 €0. 
‘ok 


ary saline spel Jat 
seine Gat Gaia ba 


‘MAKE Big Money Preserving Baby Shoes 
‘in metal Bronze. Pearl, Gold and Silver 
Heliatt Go,, 8680'S, Ruel, Los angeles 


THIS Is iti Now offering the 
alte 


reatest 


at Xmas, 
‘cards also operate your own maga- 

ription. agency. handln 
inted! Gompiece supplies, €2% 
boats 780 


Ai, Start Own Business! 
‘Copyrighted method. ase brings. prover 
poner taking offers, McCann. Havine. 


KODACHROME movies, 5-i6mm, Color 
‘amiple, Iits-dime, Projection length cole 
solo, Stile Goline. "Alto tides. Campus 


iss America of 


ey jousands do! 
“iome Worker Magazine’ tells bow 

‘sample,  25¢ sa aie ft 

‘Arthur’ Sizemore, Pub., ‘Box 876-8, St. 

Petersburg, Pin. 

PANNING Gol out 
‘oor ite, 


trated 


BOYS! Girisi Want dollar?” Rash 
Mer’ 


‘Carrouten 1. 


UNUSUAL Movie! “Temptation teatur- 

Ing Denti Medeie 136 1016 mm. 8, 
Gait, “sr $3. COs accepted. Fine 
‘Avs reductions, ‘(e8) Box Sast. Sin Ane 


TRARY moste projelin, management Fyre 
eaten ‘Theatre School, Elmira, N, 


‘ADD Sound to your 16mm Silent Projectay 
‘Details on Weequest ‘Movies. Ali 


ge: Canslog oe. Box By Valley Streams 


Beeret of Success 


YOU Gn Opa the os 
Bend jorm, P.O. Box 882, 


ee teach 
ou howto fepede these locks Electronic 
| Supply ols Bok 2880¢B" Houstin I Texas 
| ONE Pound ig Mal, 28. Thomason, 

Boot descamitie, ort Worth 3, 


LEARN Metascience, Remarkable drugiess 


hhealing, No manjpialation, No apparatus. 
Unbelievable eimplicity and rest 
mnsive correspondence. course, Write 


Gienee, De Land, Plorida 


MAKE Exire Money by, recommending 
‘MeGirav-Hi technical books to. f 
‘workers in Solr sbaze time. Write for de- 


Talle to E. "Kase, Dept. 8, MeGraw-Hi 
Book ‘Company. i30 West 42nd St. New 
York city 12. 


WASHING Machines, Parle any make. 
ele New. Novtheist 1350, "H street, 


pare Metal. contin 55 
400 in finished castings, 

protite, “Tntormstion, 

Bupply._ 022A N. Puiton. Allentown. Pa 

EARN Money evenings, copying and di 


Dilcating comic cartoons, for" advertis- 
ert, Aaserice, Argyle (2), Wisconsin. 


‘Pronk, dilustrated. prot, 
Holts Enterprises, 115" Weat” seth 
York 11 


MOTION PICTURES, 
SOUND EQUIPMENT 


GUARANTEED Fresh movie im! Dalite 
feral Thies. posts 


SOUND Rental $2.50 16mm Silent Sound 
Giseoun® G.P.0. Box 668, N.¥. 6. 


FREE! tmm-l6mm catalog! ESO-5. 928-8 
Kansas aise: 


‘West 39th. City 2. Misscur 


EXCITING | Filme — Bulitehig, Movie 
‘Stunts. Unuutial sublectes ‘Send onit 

Sxchune’ pine otic Beare. Wally: 

‘wood Galtornin. ae 
Simm SILENT Sound Films Projectors 
‘Bedner, 8300 80. Taltan, Chicago. 


FRESH Movie Fim 100" tomin 62.28, three 
Tolls $6.00, 25" double Smm 81.25 devel 

gpg included, ‘ambassador, 479-4 uincy 

Shu Brooklyn, ¥. 

FAST Profs Making Movig, Write Jones, 

(08 Dudley. Utica 3, 


35: 
Fromader Genera. Davenpart 5, Towa. 


HUSA, Hoey ee ran, A 
sanesr Ge aur kaaee 
Bine'a ‘Audet! Box 6520-20, Phiiadelphia 


HOME Movies Rent-bay-ewap 8/10mm 
Silent and sound at monet caving rate, 
Details for a dime, Midiand, Box 489, Oak 


Pak 3. DL 
Nov. 
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HOLLYWOOD Films! 
We. Stone, Lunenburg 10. | 
TALKIES: Convert your silent 18mm Pro~ 
jector Into sound with out guaranteed 
parts it ‘mm sound Alm. 
Quickly 


le and catalog 
Mass, 


And Information. on how_to ve wih 

Your radio, postpaid, or send a 

Complete blue prints showing how to make 

sdapter.yourell, ound. Tech. Box 30T1 
follywood 26, Cait 


T6MM MOTOR Driven Projector $18.00 
Postpaid Seleo Products. Danvers. Mass 


BEAUTIFUL Girls—tife studies in Na- 

tural Color 3x2 Art Slides. Magnificienti 
Different? “Sparkling Poses! 2 for $1.00; 
45-$2.00; 10-84 00; 25-610 00. Art Color Siide 
‘0. Box 89, New York 67, 3-Y. 


ART Mode! Films, 16mm rentals srclisive 
Ty. “Adults.” List, enclose stamp. 

calipaty" atin Seyourn, Detrore 1 Mich, 

‘SMM Desirable Pilms $1.00 up. 357 &th St.. 
‘Gloicester N. J. List Ue, 


SURPLUS 16mm Movie Cameras. precision 
Pairchild werial’ kunnery tse. Uses 
regular Magazine fim load.” Three speeds, 
rand. slow motion.” Pamous make 


fatake plcttres, ‘Brand new #47 30. Bu 
ior‘chmers’ nd inatrument Co. 3333 
ton, ‘Pena 


PRE Catalog; Movies, Cameras, Projec- 
‘Photorraphic. Supplies Balarxers. 


‘Cameras ‘Company. 


PRIZED Personal movies processed. tear 
ig, write for Duce Ue detatis 
‘Santinenta, Detroit GW). 


MOTORCYCLES, 
BICYCLES, SUPPLIES 


‘motorscooters ‘Servieydies. ete 
‘Midwest, 3839 Drummond, ‘Tovedo, 


Pos Ge ries queer 
Bepe'-18 "5135 Wi pico, Lae Anaeies 


WHEELS. foller bearing. rubber iired 10 
in 3158 ca. prepaig. ime 


Popular Motorcycle 
How to Manage 


‘ataton free, Clymet 
Ei pitta, 313s W. Pico Lon Angeles 6, 
f 


MOTORCYCLE Parts, New and Used List 
Thee Ballak, 811 N- th. St. Louis 1. Mo, 


Harrisburg, Pa, 


HARMONICAS $1.50 $2.00_ $2.90, 

‘Double How 85.00. $7.73 $9.73 ane “ae 
cordions-—Gultars-—Drums. Free Lists, Mus 
Sci’ nop, 2". Centre Street, Balti 


ted 
Rew York ‘city, 
PIANO. funlng for everyone, 
Oscar Py 


Vibration 
sls 1.0, 


MAILING Lists, certified, productive, in- 
expensive. $5.00 1000, "Homeworkers, 
z | Seen oe ee eee earl 


rents, 


1000 NAMES, children of wealthy 
‘315.00, eaih. BMA “Co. 302 Sunder: 


land,” Jieksonvitle 


Fiori 


WATCHES, ETO. 


ers motorbikes, Seriicycea, ire 
sociated, Box 08-1764, Toledo, Ohio. 


GOLD $35.00 Ounce—Mail old kold teeth, 

‘dlamonda, Jewelry, watcher-recelve cash 
by: return innit Batlataction guaranteed: 
Free. information. - Dr Weisberg’ Gold 
Refining Company, 1500-8 Hennepin, Min: 
‘eapalia; Mint 


NEW Racing, books; Motorccie soeedray 
aes.” includes potos 
ae tamous rldets:'machines 


ts 


WHEELS, Tires, Tubes for Motor Seooers 
Midget ‘Gara. Wheelburro 

seal umpat Aaeey, Begas re 

Seceworlen Largest ates 

Send’ dime ror it Cycle Tranapare Cony 


ny. daa 8 ves Dept. 
Gitano’ tint 


LARGE stock Indian parts. Expert motor 

‘ebullding. New and rebuilt Chiet Motor 
gyele, motors only. ‘Indian Matoreyele 
Sales. Kansas city 1. Mo, 


PACTORY bully midget racer chassis 
‘motor: Clipper motersconier 
cushman tess mote 


‘Keng Surplus Briges & Seratton on, Ea 
fon motors: more than 8000 
fires 10 ta 28 ince high 81 5 up atalle 


sia 
lana, etc. (3ae by Sat 
i) itidgetbtaca Directory, 


‘WHEELS! Build wagons. scooters. mowers. 
‘rallers, ‘wheelbarrows. grocery cari 


baby carta, la ‘apy carriages. 

totors*Prte ist, Wrulsen Mie Co. 811 &. 

St, Kansas City. Mo 

STREAMLINED Motorbikes Stamped en- 
tazepe for detain, Thomas Fier, An 
uo. 


BUILD the frat five passenger half-ton 


Tk teatructions $1.00. Motoreyele De= 
diemernsTa-A" South Shirley. Pontiac 20, 
ich. 


GENUINE Moto-Scoot, parts. Amsco cen 

trifugal clutch, Windshield side cars. All 
other parts and accessories. Write for parts 
fist “Also Renuine engine parte for Briexs 
‘and “Stratton” Lauwon = American Moto- 
Scoot Co. ai W. Carroll Ave. Chicano 


‘CUSHMAN Motorscooter #40, Brigzs 


motor 


Sipps Hox” 1888°c8. Toledo. Onto, 


MOTORBIKE Manual containing motor 
bike, fang motor feoate tn 
rormaign Si od. Veco, Box 124 Evans 


@ MUSIC, 
MUSICAL INSTRUMENTS 


ws, comatete, only 
Mon@ueit “Pubticaitons, 


YOU want it? 1 it's musical we wot it] 
Hardens's Musio Co..” 170P, “Bain, 


MOTOR Scpoier Plans, drayines, sprit 

#150, Pos id camer De em Brkt, BS 

tito Boe asoces 
POPULAR 
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WANTED—Old, broken 


ae ‘spectacles. 
iuction guaranteed. information ‘tree. 

Rose Smelting Co,, 20-V" East. Audison; 
Chicago. 


‘6 OLD STAMPS WANTED 


1 WILE pay #10000 net for 034 te roen 

mp (rated eleven 

00,00 "each unused). ‘Send 8o 

{SP sue sluirated fice snowing iat 

se ‘paid tor old stam vad 
lections, Vernon Baker, (P8041) Bist 


Sera ve you A collection? A 
‘Shoe Box” accumulation? Any 
stampa’ We, ureenty ‘need (hem. Spot 
id." Cosmopolitan Stamp. Co,, 1437 
fray’ (Times Sauare), New York, 


Vr, .Well Grater U8, Stamps i Pay 
Brame To si0e, Bach, Law, Bow 1 


Pare AROS — 


PATENTS—U. 8. and Foreien Patents Ge- 
cured. Trade-marks and Copyrights Reg- 
istered, Searches ermine 


SaTRTGNY ar He ome 
‘echanleal movements, information 
about patenting. selling inventions, Frank 
B'Ledermann, 184 Nassau St., New York 7. 
INVENTORS: Write for, fri 
‘Evidence of Invention. Lal 
Building. New York 


INVENTORS: Without obligation, write us 


Handoipit & Seavers, Reaiscered Patent At 
formers, 340-A Columbian Bide. Washing. 
ton 


INVENTORS, Have Patent 
emember, the details of 
dovnot have ta be 100" peri 


Patent” Attorneys, 143-7) 


fon. Registered 
‘Rulintie Bide. Washington 4. D.C. 


Oe 


AiGnow & Cp. 8:40, Snow Bite. 
Crwasnineton ‘1, BG. itemsterea Patent 
atiorneye, Established ‘eis. Literature 


mailed on request. 


SENT Photograph, $2.00 for $0 Christmas 
Wine “ana Photogra 


INVENTORS: Learn how to protect your 
invention. The patent laws were enacted 
for the benefit of the inventor to eive him 


to engage a competent. 
fitorney to. represent him. We offer the 
Inventor experienced, conscientious coun. 

‘onfdentiat service A 


yuest—withaut ‘obiie 
Brien & Harvey Jacobson, Rex 
(BBL Madam 


PATENT Protection—This well known or- 

unjeation will upp inventors, promi 

a without obligation, 

mh concerning steps 19 

tect thelr inventions by aU. & 
fetor J, vans & Co 


take to 
Patent 


ton’, D. ©. Registered Patent Attorney 
9 PATENTS 
INVENTORS! Text 


The commercial value 
fed OF unpatented inven 
iulekly and inexpensively. Write for 
free information, Institute of American In= 
Yentors, ‘Dept 30-8. 1926 Bre Bt. N. W.. 
Washington 6; D. c. 


HAIR Falling? Dandruf!? write Tricholo- 
“nist, 139 Lewis Street. Phillipsburg. NJ. 


Sonu fo 
hr Bervice, 
fon 8.5. C. 


CAPTURED German and Jap patents. 18.- 
Goo enemy allen formulas, batents, ideas, 
ans, a fe immediately royalty 
ee Bishop Hneineerines iit W, Washing 
ton, Chicaro 2. 


100 PATENTS FOR SALE 


INFORMATION for single people by Hu- 


Rejation ,Contuitan” University 

;| grease ‘Dr. B Long. Box 375, Los Ange 

ARE You Worried Or Unbappy? Do you 
Want Greater ‘Success tn 


fr of solution write ts simply ad si 
About‘ You will eeeive an understand 


DOUBLE ‘Arm, Tractor Loader, With, At- 
achrments. Number 

teane,'W. Le Peter 

ing. Fort Dodge, Towa 


ent for ale. 


“PAGTS About Bible™ Integrity. S0e Bul- 
Tetin, Box #7, Station H, New York 25, 
GLAMOUR Photos! Sample set $1.00, 
jeue-Pix, Box 690-P, Westheld. New 
pada cease esa as 
MAUL. Fostcards From, Canags in Your 
una. ase Each of 8 for 
ui London, Canada. 


REALLY New: Patented olf filter for 
tucks, Dns simple. metal itering ‘nie 
2 deane ial while enaing Hg. rune 
“Ghesthut Ave. San Gabriel, Call 


Tor PERSONAL 


HOW You Can Find Out! Information die. 


fable. Ail inquiries 
William Herman, 170 Broad 


RUPTURED? Positive comfort, no under. 
straps, no steel. no elastic. Write Smith 
Munufacturing Co., Preston, Ontario, 


LEARN Ventriloguism. 3 stamp brings 
particulars, Smith, Dept, 408. 801 Bire- 
low. Peoria, Tinols. 


DIABETES, Rejuvenation. Arthritis 
Literature, All. Cities 
Warsaw. Ind. 


‘FALSE teeth wearers. If vour dental late 

‘is loose and uncomfortable have good 
news for you. Send name on postcard No 
Obligation. Dr. Reese, Dentist. Box 208-W, 
Winnetka, Ti 


* Health-Center. 


Ee ____ 


BUY Vitamins direct, Save, Postcard. Ma 
oska Products, White Bear Lake, Minn, 


TOBACCO Habit conquered Stop Cigs~ 
‘Magic. Seientine 


Box 402, Canton, Ohio. 
Te? PHOTO FINISHING 
PHOTOGRAPHY, for pleasure or profit, 
‘Learn at home’ Practical ‘basic {raining 
‘Long established school, Write for booklet 
‘American School of Photorraphy. 1318 
Michisan. Dept. 1721. Chicago 8. 


SENSATIONAL introductory offer! Send 
‘and do, 


Tusranteed "deckie-ecne velox’ fadeproot 
Print oF double-ise print, sc! Special! 
Jour ‘eeatives, 16 rexar-sae: oF 8 
lernte reprints ael- Candid Roliee-a8 
"ia eno, ‘oc, Renin, atte 
fe int 
Se each. We have mew perfect 39mm Alm 


Low" prices. Pree “Mailer, -detallson re 
jest. "American Studios,” Dept. 200, La- 
Posse, "Wis. 
BIGGEST. 


Raya 

Bpeciai! return hi 

Will send five 36 exposure’ reloads. Free 

foallers. 8. exposure rolls, in” beautiful 

eckled contact finish With embossed wide 

Marin, (36c. Mulibay ‘Pilm Service, BOX 
Chicago 40. 


p National Phot 
15is Michigan, Wept 12% Chica 
ROLL Developed and, 8 beauliful enlarge 
‘ments 2 t0-6 times larger. Deckled Ec 
ih Giga. “Any 8 expomue Fall ie cot 


CENTURY delivers work and service that 

‘can't be beat, Sixteen. Famous Century. 
‘Tone prints each B-exp. roll 30e. Pree Mall= 
cers. Century Photo Service, LaCrouse, Wis, 


NEW amazing Plastik- Print 


‘ecret 


Bate fel gaished 2éc."Reprint 3. 
Photo, Joplin 10, Miseourl 


PREE—Set of Alters for names and ai 
‘dresses of four camera owners, Photo. 
raft, Canton 1, Otto, 


ice, 
dios. Dept. 114. La Crowe, Wit 
‘cards from your 


CHRISTMAS Greeti 
negative and 41 

tor "ia Uinchuding envelopes). Rolls de 
1 8 prints 2c. over’ 8. expostres. de, 

a de. Fred é. Eastman, Bode, 10wa, 


ee ee 
Rock 


‘SPECIAL 
thom 


‘COLOR Prin 
Laboratory. iia Barman Street. Culver 
city. Califoraia, 


OVERNIGHT service, Roll developed and § 

prints 0c. ‘Pinest quality guaranteed 

UF ih yeas, Te-Piex Photo Servic, Box 
‘San Francisco 


‘paper ax ‘Gopi 
ade from ane pleture TSe. Pacific Phote 
‘Service, Box 666, San Prancisco, California. 


Nov. 
235 


194 


ROLL Developed § brilliant tadeproot 
elex prints and two, Profesional En 

Bie. Gremignt service. Youne 
Bhato Service 406-6: Alba 


aacveioped, all your snapshots hand-colored 
SS" bent as most actual colored pho 
tography’ Se. Hand. colored “reprints. tc 
fitch. Id for 48e. Midwest Photo, Janes 
te"? Wis, saci 
FIVE beautiful a7 enlargements #1 
Photoeraft. 10 Harris, LaOrange. fi 
38 EXPOSURES $1.20, Pree cartridge Fe 
‘alt goaay deckied prints “MKC Photo, 349 
Continental, Detroit 14) Michigan 


Fote Service, 
‘0 Box 415. New York 1. 6. ¥- 


Printed 200 Reprints 
‘S100. Howards, 3100 Premont. 
ehiteawo (33), 


SOMETHING new. Seal 1 


an Pale tage ae ctifetune. eo 
275 ibe ample oe, “Kayenkay Piastion, 


iolt, Montgomery Street. Brooklen 13; 

Ney. 

108 PHOTOPR 
PHorocortes 

SERVICE quchatee papers photocopied 
{Each copy” notarized Waltis 

more Photocope Service. salsa W. North 

Avenue, ‘Baltimore 16.” Marviand 


PROFESSIONAL 8x10 Enlargements? Pine 

Portralt likenesses of your favorite Dle- 

tures Artistically nian in golden sepia 
Lr Le ere 
tudios. “Pranklin Park. Tiiinols 


CORY yor cig, aes eae 
Sra la es 
Se Atri chy Ca 
eso : 


PLASTIOS: sheets, rods. tubes. Pree List, 
ie Supply Go. 2618 St Louis Av 
‘st Lous 6, 


‘POWERIZE your work! 20,000 RPM 115v_ 
Bantam. Motor ‘cuts 


" 
TiS6"Commonweaith, Boston 34, "Mass. 


PLASTICS and Supplies—New Plexielas 
Kivelte atniin.theets: rode wer ete 
astinethig prices’ Excepiional” kite" S800 
Sosa 

Epegiwite, $058 Sirier Pe, 8 


ae 
PLEXIOLAS! 6"x12"x44" sheets $1.35. 
seed bata 
ee ete tal Be 
Bah Ear dens 


ox #4, Station K, Toronto, Canada, 


POPULAR 
SCIENCE 
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ing Liquid Plastic 
‘Wanted. 


‘De 


‘Quicksett 
‘it $2.30. Dealers 
Works, 


‘Sw, Larned St. 


Biincfener "ave. io 


MIMEOGRAPHING—500 copies $3.00 post 
‘Dald: 24 hour service, 100" accuratel 


carter service, 314 30th, Latonin, Ky. 


DECORATIVE Plastic ce = 
ser lith: Maywood ti 


CITE Plexiglas Polished Plat Shesis 
ae a Sar 
age" $1.35 


32"x12°x3/16, $1.80. 


PLEXIGLAS: Sheer 


RUBBER Molds to order, also originals. 
veins fnattuctions apd formules, Plas 


SEND 100 Now, for our 36-pa 
at retunded frat ‘ord. 
1338'S,"Fith, Omaha 


a 
st 
FE tne AS aa 
Feta tnd, Fe 
let bain el 
Eee 


ace maces Printing-Samles, 
‘Mall Printing, P93, 


PRINTING OUTFITS, 
SUPPLIES. 


rea} halftones, linecuts 


coTs—an 
‘self! Samples 25c, Particulars free, Re 
Chemical Service, Edwardsvile, Ti 


PRINTING Presses, Type, Supplies, L 
Wien Tummbaugi Service, Leyes Pan 


a a le orintine pres. 
ANDULTEY Eg sae “tre: Novelty Sop, ‘Downbrie, 
RAIBE rurkers the new way, write for free | PRINT A Home Send 10e for Cataignue— 
hermalten explaining iy” tombe op ; aunien, ‘Barahard Gon 
ead futhay fatute, Booc: sec'cse | $ omnia Sth Ae 
= % 3 eee ee, ae anes 
ae uekaon: Michigan" “U™*._ BO 
= fe Money with, Houltry, Maga- | PRINTING. Bookbinding. Machiner 
soe aun Eiperingesal Ferm, oxviging Supplies, Bits 2 Box 918 
a 41.00, Pouitry “Tribune: Dept, 


unt ‘Morris, TH 


YOUR greatest poultry, probiem will look 


PRINTING. 
MULTIGHAPHING, ETC. 


IWALITY Printing, Embossing, Plano- 
S ‘Lower Cost Samp 


1000, BUSINESS cards printed pret 
53 50 Reliable print Shop, 001 B."Jeer- 
Loutsvilte. Ky. 


SAVE ‘Money On Printing—1000 photo-off- 

fuctions size Biz 211 printed 

for tas; Larger quantities Ee eeet 

Soop eee i 

(CUTS mage 20e sauare inch, Arteraft, 6190 
(Cedar ‘Springs, Dallas, 


35g LETTERHEADS, envelopes $3.00, Mallo 
Press. 167 Leith. Flint 5. Mich 


ere: "rypew 
WE'Pourth Ave. Pitsbureh 
Tir PROVITABLE 
OCCUPATIONS. 
ANNOUNCING howe study course in com= 
‘baking. Practical baste tratning. 


#5900 FROM Half Acre! Growing Ginseng, 
‘Seed. contract supplied. ‘oe, 
Ascocisted Growers, Debt, 12, St: Norbert, 

anitobs. 


0,00, WEEKLY, Made, rowing 
rooms Dried Deminion Patent 
Bib free spawn ‘orth American, 100% 
Youe. ‘Toronto, Cann 


‘ueh 


See oan le Business oF 
how %0 


New course te 


seli-tnetruction 
price, Pascinating 100-page illustrated eat 
log’ Free! Write Nelson ‘Co, Dept. 2-01, 
Chieake 6. 


350 BUSINESS cards $1.00 postpaid. Art 

raft, 40-06 git. Corona 2%. 

100 ENVELOPES. 100 Letterheads and 100 
airmail stickers $1.30, postpaid "Reena, 

1312 Jefferson, Grand Far 


SHELL Jewelry. Novelties, Busy to make at 

“home as hobby or to sell, Beginners it 
‘$1100, Cataiog Se. Burton, Box 21, Station 
‘8.'St, Petersburg, Pia 


WELDING—Electric Arc. Learn profitable 
trade quickly through actual ‘practlee 


essons book 
Welaing School, Bax P-i004, vay, Ohio, 


{$1,000 TN backyard! Sollless sgriculture! 
‘Astounding. results scientifieally. $1.50, 
brings seven tested ensily prepared formu 


Jas to grow ans plant without soil postpaid) 
Formuln Researen, 461. Pacife, San Lule 
Obispo, cs! 


BEAUTIPUL Mirrors from ordinary glass. 
‘Complete struction folio. $2.00, "Tes 
Gee PBR P.O." wox 168, Wilkes arte, 


RADIO Tubes —Atiention Badlo Repair 

Service Men Por eatistaction in 
‘ube, Ee Hi Biectrical Go" 600 Brvaawss, 
Newark 4, New Jersey. Distributore of 
Risranteed Radio Tubes 


‘A SPECIAL Purchase Vacuum Tube Volt 

Ohm Militameters “83995, Splendid 
Instrument, 20%" with afder_ “Balance 
GOD" Radio Eauipment Con Lexinston, 


INSTRUCTIONS, for very profitable Home 
Mhsiness, nchided ‘with’ $1.00 package 
Vitamin Pant Food” ‘Temple, Pinellas 
Park. Fla 
MUSHROOMS Grown, Boxes Barrels 
Tilusteated Tastructions $0e Spawn $1.00 
Gordons. 853 Witham. Winnipeg. Manttobs 
‘OPERATE Der clipping | burea. 
‘Steady paying home business. Puscina 
ing rewriting work. Pree details, Clipping 
Institute, Po61T Portsmouth. Ohio, 
EXCELLENT profits raising 
‘breeding. stock available 
ished. Prankiin. Young. Hiverbead 


RAISE Mink, Dime for geperul informa 
fon. book. “'Minks \und ‘Mink eaisinge” 
$2100" Lomman's Fur Farm, RD-PS, Span 


ELECTRONIC Pauipinent bull to you 
Lpeihatane.Peathnates, “Mets ie! 
rok tate ETO Bor S05" Brits. 
Maine a 
{948 RADIOS, Zenith. Phico  Retrigers: 
es ee Raving” Ofer He 

a 
bakes 


SURPLUS Army ‘elezraph ers 


and new. bargain stove dollar 
cach“ Gatewny' Go PO. Bot 925" Wiock 
fon 64 Mase 


GENUINE 25 Me Radiosonde ‘Tranamit- 
ters with tubeless batteries snd key. un- 
fine for eontroliine. models $3. Post 
Paid no COD. Dunlap. 219. 8 
No.3.'Pa 


erat Raia Rese, Compre ac 
og sti Paar outburst 
weer, Rectvaes oie H 


Pive Yeats ago we started «ke matiuine: 
tuure’ot wall Plagues, book ends. ete. and 
‘developed highly proftabie business.” You 
ould Mo, the samen tie mower. write 
(Bitty, cia Pret, tb Chetan a 


EARN Money At Hom ti Time 
I 


with 


oe 
Ace, 


STORY sre aim fest 


ete, Sh 
8 


MAKE Simple, Tubeless. Batterviess, Dis- 
Manee-Getting Crsstal Radios. Crystal 
and iihistrated: instructions 29¢” postpaid. 
‘Allen, 427-8 Chinton. Mo. 


FREE New Radio Catalog Ty Ready! Ra- 

Gionje's. calalow liste ard-to+gel radio 
parts, books. amateur. test and PA Equipe 
Brent! All avaliable for" immediate. ship 
ment, Send today to: Radionie, Equipment 
Gon ii, 170 Nassau St. New York 7. NY. 


fend stamp for ove else 
Paites"Radio"Co. 


“1000-5 


ELECTRONIC 
‘twenty “Rane 
$000 "Volts,  Comies 
Bteleo; Pai c 
FansGUe “hig? Miles sont Fited 
tal Detector. Set Buliding Plans and 100 
ate cristal Get “busance energy’ all for 
orpaid. Alien, 427-1. Cinton, Bissotr!. 


WV¥. Surplus Bargain “Operators Control 


fhox'* Fighty useful parts, Only one dollar 
‘Van Sickie Radio Supply. 


ont 
shinabots 


TTS New! More Powerful, Simpler Crystal 
Set “Developed. Instructions, 

about Gye Bey.“ Bookiet ae. Amoroces 

jute Four. Ri 

REVISED Plane 18 Crystal Sets (SW rece 
‘ord 8300 Miles), including “Ragiobulider" 

gia Aavoratories, Box T-t"San ‘Cari, 


ELECTRONIC Organ easily constructed 
‘rom ‘ragle. paris. Plane $1.00. Quaker 
Radio, Box 68, Salem, Ohio, 


LOUD Speaking Crystel Radio, improved 
design. tilustrated plane. ie, Radio 
ctinte, 063i A Euclig. Cleveland 8, Ono, 


TOBES, Part Tect Equipment for service 

‘men and radio hams. "Wholesale prices 
immediate delivery. Variety. 601. Broad, 
Newark 2.N-d. 


WESTERN Rlectric fixed Crystal—ercellent 
for Crystal Set “Many Experimental 

yes. Loud Steady Signal. No Adjustment 

Wise, Product Scarce” New. Gout" Gor 


Free 
& wade ‘Gr “Dhbe "30 Church Si 


Dent 
New 


‘ONE Tool does Twelve Jobs, See Bishop 
Engineering ad, Whder Machinery-Teole- 
‘supplies page 231 


RADIO Repairmen, Get on our tube 


Totment list. Puctory distributors for 
National Union, “Hytron, “ete, Get your 
share of hard 16 get tubes. Get our tatest 


{ist of teat 
ny. $03 
sprites, Col 


‘gquipment. Murray Radio Con- 
lorado “Ave., ‘Colorado 


limited. Department 


BON. ah st Phils! 


Seipnia 38, Pent 


HAMS & Experimentes 
bargain list radio parte 
Pact 


‘Send for free 


LEARN Ragio at home, Earn mover. Have 
ding our “Educational Radio 
Kits”, We teach’ you every sep. Simple 


BUILD Your Own Radio” All kits com. 
iete including beautiful plastic. fabi_ 


Fon ‘guaranteed. Naitenal’ Radio Distefo 
‘East lear Street, New York 


BUILD this world’s smallest A, C.-D. C. 
radio with bullt mn joudspeaker? Uses one 
tube! Basily Sts in ladies’ handbag or brief= 
ease. Sead Ste. for plans. photos, instruc~ 
Touis Tats. P.O Bex 110 Sta. H, 

New York 35, 


IMMEDIATE. delivery _Mallicrafters Re 
Celvers. 5-38, $3080, S40, 870.90, Stands 
arg Drosdeast and shortvave coverage, 
amateur supplies and equipment Sen 
$500 depoxit ‘and we will ship COD. for 
Dalance Henry Radio, Los Angeles 25, 
Californie and Butler. Mo. 


KITS. television, Ampliphier, Record 

‘Changers, Receivers, Crystal Engineers 
ing Products. Anyone can bulld—Free Tist 
E* gjectronies Laboratories of America, 8 
Barclay Street, New York N.Y. 


FROZEN Food Cabinets Less Uniis, Tacke 


Engineering, Truesdate, Mo, 
Tix RUBBER STAMPS 
LINE 20e; 2 3c: 5 S0e, DeLuxe Stamps, 


MAubarn, Nebr 


Indianapolis 6, Indiana 
2 EINES 4, Signatures, $113; Pade 206 


iinsen Sane al yea, Be 
logue. Print & Stamp Co\, Box iz Buck 
Bay"Annex. Boston. Mass 


‘TEST, Water. Soil, and Chemicals with 
‘Acid-Base ‘Indieator Kit, Mounted. In 
Portabie “Wooden Cabinet,” with 


Box 324, Jamatea, ¥. aa 


METAPHYSICIAN Sick treatinn book #3. 
Rew, Artisan Psichiaitat, 361. Bart 


‘Ktageles, California 
SONGWRITERS, Songs Published Monthly, 


‘Asvance ‘Rovaity:"Gend 01 
or ie exciting offer 


"ony: 


ths, Dept. iP=C. 1837 
3. Cal 

" igh ‘nell "Superior Bot 

sttidionPastaie, 8. = “ 


POEMS Wanted for musical selling. Send 
Doel for immediate consideration and 

yee, Rurinine Dictionary. Wiehard. Bros. 

§ Woods Bldg... Chicaeo, 

Poans rate fe Lessa ae Sed 
‘poem for immediate consideration, Five 

siae Music Masters, 646 Building’ 

Boston. 


SONGWRITERS end Poet for mined 
‘Puture in Songwriuing * Muse 
‘Aeadeiny. 614 Broadway. New York 


SONGWRITERS! Amazing. ethical offer 
Hibbeler, Cis, 2187 N.Avers, Chicuko, 


SONGWRITERS. Have your songs com- 


Birted by "an honest, experienced at 
fer, Submit songs’ ior free’ analyety 
x 1383, Bakersiteld 


Tommy Kilbourne, 
cal 


POEMS “Wanted! Send poem for fm= 


‘mediate. consideration. “Eliot “Wright, 
Master" Compover. “06 Rivoll Theater 
._ Oregon 


SONOWRITERS: $100 Cash Awarded Each 
Month For Best Song or Sone Poem, 
Mesodies ‘supplied Withotlt Charge BY 
se sete end ety rece 
ods: Tura vena Sons Co. Dep 
Beve “Cali 
SONGWRITERS “Prec exolanaTon ani; 
Jet. attractive offer Song Sertice, 131-3 
‘west 48th, New York, 
SONG Writers Attention! The a 
Gemand for phonocraph records. acceler: 
ated by more thar 200,000 Juke Boxes and 
the. Hite accredited "them warrants yout 
{mediate conalderauon.” We are offering 
sont-poem Writers the rare opportunity. 
Having established ‘composers collaborate 
‘on appealing material received this month, 
Recon Records. ‘Bot $818. ollvwood 28 


REAL Composer of Mfisic wit! co-dperate 
i rie eritere tn sone production 

publication proposition. Nationwide 
Gistridution of publications, Recordings 
Bide" Goprriahes secured, "Write Nam, 
Eeabel Maver, Box 3800, Portland 8, Ore 


Nov. 
1946 


SONGWRITING — Pubtishing Liberal | 
Plan, Barnhart, 1320 48th. Des Moines. | 


DEALER'S Wholesale Cataiog. Postage 3. 
Pranksco, 3031 Queensberrs. Baltimore, 
Maryland. 


100 DIFFERENT Foreign stamps and Mex- 
ean banknote only 10 cents, Nagle, 1101 
Marion, Reading, Penna 


LEARN to write ube, words, arrange. 
‘ents “and publishing." The Compl 
Songwriter tells How. ‘Send $200 30. 
Postpaid to Puritan Publishing Co., Ine, 

‘chu 


GENUINE German Medais, secured from 
‘oversens, Quantity 

tary Souvenirs. Price 

S30 West and St 


Tet 


New York 


BOWS-Arrows for Recreation-Huntin 
Fishing, Beautiful Archery. inettuetion 
Book. 70 bages. 80 illustrations. only. SOc. 


DEALER & Collector: World-wide Fire 

‘arms. Publication; $1.00 yearly-Foreign 
$2.00, "Dealer é Coitector, 71 8S, Flush- 
fg. N.Y. 


BOX Stamps containing hundreds all aif- 

ferent cataloging up to 25¢ each. Evers 
thing S100. Longacre Shop, 100-C West 
sind. N.V.C. 18 


UNITED STATES approvals complete cov- 
erage fine quality, attractive prices, Sem- 
pile "Statins, Box ‘318. Coconst rove, 


WoW! $10.00 Worth Of Fan Oniy 10 

‘What a treasure hunt! Big package 500 
Foreign Stamps fast as recelved from for- 
ig missicns other” sources. Includes 
Stampe from Africa, South America, Phil= 
Ippines. Free Preach. Cape Juby. Palestine. 


UNITED STATES Price list. Send Postage, 
‘State Stain Corp. 1235 Park Bide. 

Pitcsburgh 22, Penna, 

CHOCK-Full-Stamp News, 
bargain ads! ~'Stamp Post", 

zoe! Station A, Pasadena, Caltf 


Information, 
12 issued 


te. including airmalls. commemoratives, 
and stamps worth up to Sc and 1Sc. This 
amazing offer is iiven for 10e 10 serious 
‘approval applicants only. One to s custom: 
fer, money back if not more than delisted. 
Jamestown Stamp Co.. Dept. 5. Jamestown, 
New York Stamps—Valued Up to S0e and 
‘Be Bach, 


‘FREE! Leeward ts, Cayman Iz., Turks and 
Caicos plus $$ diferent. mint World! 
Pair porter stamps, to approval service ab= 
plieante sending 3e postage. Tatham Stamp 

Gon" Springaeld, Btaus. 


PREE! The Stamp Finder! Send today for 
big new edition. fully illustrated. ene 


ing you instantly to identify all chicane 
‘aseinat= 


Stamps! Also fine packet stra 
ing stamps from Bosnia 
Monaco. Patiala, Cxpras 

tape ships, anizals and stra 
Al free to approval applicants including 36 


BEND 10¢ for list 100 used mune, Pray 

Stieths. Wilmer, Minnesota, 

3000 BARGAINS, firearms, binoculars, wi 
elles, catalog 0c. Salt Museum, Run 

nemede, N. J. ane 

KNIVES World famous, high priced. hand 
‘made of Swedish tool steel, Cireuiar Je 

Manual contalaine price list 19e. Booklet 


ISSUES 12 gauge 00 buckshot shot gun 
‘shells 73 rounds $5.00 money order, Yeu 
dolph, “Atchison, Kansas, 


cH 


aa 
Btampdaom's Biggest package of fun, and 
ou might find something really valuable’! 
ice oniy Ue to serious approval service 

licants. ‘Money back if mot delighted. 
Thtstrated Garwaln iste with each order: 
Meme Beamp Co. Dept, $3, Calden, New 


FORUeS Laren Omged and Tramae 
TSneee, Free Stamp Magarine. Stamina 
ing Bree French stain from 


Bt 
BRITISH Empire! §5 Difterent melading 


Batum, Burma, ‘Gwalior. "Tass 
‘A 


FREE—Canadian Sets. Raval Visit 
VE, George V_ Coronation. Table “ee 

FR gfgarBroval, Applicants: Ensign, ‘Box 

Tig-p.’s9, Orange. 

1 DIFFERENT sino including com- 


pp ‘collec 
Hons, “Badger Stamp Go., Muwaukee 3, 
Wisconsin 


PREEPick 25¢ worth of stampa from oar 
‘Arst U8, Approval Selection. AD: 
proximately 100 stamps to choose irém.. 
Excellent value No obligation to buy 
itistrating the most popular U.S. 


AIRMAILS of World—to different includ 

tng Bolivia Triangle, World's Pair, Com 
memoratives, new lasties de with approvals 
Goutinental Co.” Dept. C. Box 630, New 
Rochelle, New York 


ete. All in our 
Bia ‘Premium packet cniy 3¢ to. approval 
Stamp Co.. Dept. PS, Mil- 


50 DIFFERENT including scarce diamond 

‘shaped airmail ‘Seto. approval eervice 
applicants," Avalon Stamp Ca., Dept 
Seringnteld 


3 
‘Seid today for sammie copt of the New 
weekly stamp ‘ta Hately Come 


Piste and up-tovdate "OS. and’ Poreien 
Statip ‘ews and features, Modern format 
‘300-PS 


‘Geellentiy illustrated” Paulsteiy, 
“rh 8, 6t. Louls 2, M 

ic Hong Kone is 

2261 surcharge t 


‘ting Stamos, 4230 West Toth. Dept Sf, 
fittie Rock 


1300 DIFFERENT given free with approvals, 
Postage 3c 


Windsor Stamps, 1435 I 


from Tanganyika—british Caymaa i 
ands — Animal — Scarce Babshead 
Coronation — Eerly Victorian — alrmall 
"Map Stamps — with Big Catalog — 
free—vend 9¢ for ‘postage. Gray Stamp 
Company. Dept, PR: Toranto, Canada. 
FINE Approvals, freshly mounted, Fast, 
Personal vervice, Tell me what countries 
you prefer and 1 send thelr" stamps, 
Milton Skinner, 438 Locust, Long Beach 2, 
Calh, di 
14 DIFFERENT stamps trom far away 
‘countries including Airmail. and ‘Pree 
Fisliting French to appsoval applicants fof 
Toe. eset Stamp Co,, 4087 Aenmore, Chie 
(ao 40, Dept, 8. 
FIVE Vatican City Stamps Free to approval 
‘applicants. Fioriga Stain Co., Hox 807, 
adams, Fa 
BRITISH, Spaniai and French, Colonie 
vi Biter heads, “anid Caiemali 
‘tee with approvaig, Pan-Anier 
Btampéo, ox 143, New York 33, 
109 WORLDWIDE. Diferent Stain. §6 
seRih teprotal,” woerger Samp 


Ponty Wet U8. Ape 
plicani. Metropolitan, 149 Na 


‘iven with pure 

hane of 39 fferent Tran stamnpe for 38 
gents. Nagle. 1i0i Mario} q 
Years Old. tt is now 100 


Most early ‘are hard to get snd are 
therefore not often offered. ‘Nevertheleas. 
‘we Dave prepared a selection of 12 all 19th, 
Gentry “stamps. “Very oid. “everyone of 
iy 0 Yeats did We 
ly faineere ape 
five for thom. todas 
fag kindiy yhether “approvals. spl 
‘ongist of United States or forelan 


UNEQUALLED Bargain. “Stamps trom over 
‘ countcies inching Ful, Swadtiand, 
Pitcairn, ‘Tonga, Trinidad, ete, Everything 


100 Dilferent roms 
30 eeuies ‘3100 approvals. J. 


COMPLETE “United States” 
‘Send. 10e 


‘ataiog with 
line iioatrations for mung. 


SCAROE “Pole To Poe” Packet! Stamps 
“—ffom ‘strane, miraterious countries oct 


\ampe caialowing 


bar, ete,. and including 
Ub ig Bie “each “Ou “Price oni 


“Seto ape 
Foray appuicants, Big Dime 


ket List 
‘Dept 


Methuen Stamp Service, Ine. 
AWG, Lawrence, Bass, 


POPuLAr 
SCIENCE 


oqo GRABBAGE_ Tie each Special Baas 
3seSanay, G0 Binwaninn, Reading 


Belmont ‘Stampeo, Washington I 


‘Washington 10"D- 


PENNY Approvals that satisfy, Nell Gron- 
berg, Box S418, Philadelphia 43. Penn 


svivania, 


FREE! Complete Balkan asiation set with 


fapprovaix” Beaman, Elliston. 
FREE! Tiny Chinese “Midget” War set 
“Approvals. Seminole, Elliston, Va 
ATTRACTIVE Low Priced sets on approval, 
Straub’s, 806 Seymour. Columbus 5, Ono 
PHILATELIC printing—Stockforms. Sam- 
bles. Acmeprint, Enst Flat Rork, North 


10 DIFFERENT U.S, Over 40 Years Old. 
se. Forelan, U.S. eppracis. Sentt. 30 
Raker Ave. Lexinaton 7 


TRY our -Potnuek 
‘Det 


DON'T delay. write today! Attractive global 


iiaue serves. idral 


spprevals and we 
HH Brown Street, Dayton | 


ginnip’co,, iste 8 
‘Ohio 


ae 


Wal Appitcnnt. 
Eliot" Avene. Rezo ‘Pa 
IFFERENT United Slates 106. Pri 
fieg:'No approvals, Seldenber, Ca 


and 350 mixed Mexico $1.00 

rapartado eat Mexico. DL. 
35 DIFFERENT Guatemala op 25 Bulecent 
‘Eavpt.10e With approvals. Paul 

nox 3it0! Wentvile, ‘Conneetie 


100 DIFFERENT Hungary, Ie: with 9p; 


‘Grou Stamp Company. 1330 
Gath street, rookie. 
ROOSEVELT Areenting, (Min Se, 


oe ee 
rare 

CAKADA arn io 

aA, att a 
Pa ap 
Br an peal (aaa 
TEE fant nas anv ae 
Se etc | 


Fan 
a al cons 
aaeeih rare 
iat 
PORTUGAL 30 different ioe aporovale 
Salsa 
nore ih sempre fs | 
SRS fe TaD sar acta St | 
eg aera 
ara gage i tp 
a 
SSM GST” setae: 
tenn S H 
eli ee 
Lae ae, ee 
gain ces earnteid 31 


Paint 
ain Ate or get 
Bree, ie 

ee Bettolt 2, Michie . 
FFERIOUS Bretianaland. Scarce Ton 
‘Dataing Pifeattn, Venerable Spanish 
Coates Sparkling French "Colonia 
Eversthing Be with Approvals! Saxon, 
vii 


16) RL. Bressler. P.O. 
"ow 1007. Yndianapolis,fodiana 


FREE 100 Mixed Stamps. Approvals. Bar- 
‘wis 4748 Umbria. Philadelphia 27. Pa, 


ADULTS Onis! Ab: 


Plctoriat Set, Free, AD 
Provals, ‘Davis, 810" North Bist. Waco, 
Tes 


‘ifferent Switzerland with ap- 
Excel Stamp Service, Box 1315, 
citicage 0, 


FREE Persia Packet to Approval Appll- 
ants, Everglades Stamps. Box. 3222 
Station F, Atlanta. Georsia 
Filty Canadien. Newfoundland, including 
‘earlies. Commemoratives 10c, Approvals 
Reade, 686 Gerrard. Toronto, 
FIFTY diferent British Empire, 106. Ap- 
seat Aiea. Bow at “aien “F" 
ronte 
28 DIFFERENT Switzerland 10¢ with Tie 
tale Approvals. Carroll's, 4351-C 5. 
Moover. Lor Angeles 37. Calif. 
CHINA Every stamp with a historical 
imieaning. Twenty of these color( al stampe 
offered approval applicants for 10¢ Collins’, | 
Ti Coleridge, San Francisco 10, Calf 


FREE! 25 Different Canada to approval 
‘applicants. Shanks, 1340 Welton Was, 
Inglewood, California. 

LIBERAL Offer. thick packet with Sev~ 
chelles. Gilberts. Reunion. Inhambane, 
Mozambique, Inini. Porto Rico. Philippines | 
id multitude others. everything 10e to a0- 
proval applicants. Burmaster, Box 110K, 

Tne Angeles 83. Calif. 

EXCELLENT Pictorial Approvals. Reason- 
able Priced, Crown Stamp Company. 

vox 301. Toronto, Canada. 

RICH Man's approvals, poor man's prices. | 
‘Grand value packet containing five Por: 
clan sets, Free with approvals. Stoll Stamp 
Service, 2632 W. Burnett. Louisville 10. Ky. 
WE BUY desirable stamp collections. and 
‘ccumulations, Top. prices. National 
Stamp Sales. 276 West (Ird St. N.Y. C. 
ROOSEVELT Memoria Stampe from 3- 
‘caragua, Argentine and. plus 

svelt. “Collecting 


50a'Cheimatord. Lowell. Mans, 
KENYA. Nigeria, Ete. Pifty Difterent Toe 
pnraig. ate Pree. 3, Bthier, Oxb- 
TTALIAN St picvirige Hive and Munao- 
raverawond, We Vaso beac 
WHY Wait! Now's, the imei Croatia 

Black Lesion’ Batic! Boscovieh! Th 
mint sets t2ee), "Onhinged, 


Sompany” Verity Stampa, 47 

wey 

AIRMAIL Slams on approval priced right 
Evening Stamp. Post. 2a 


‘write 
wiitst. New York 1 
OENERAL U8. Ang. “rein Approval 
ckets, Covers. 
Poland 2. New Yo 


SURPRISE packet dime 
Take, Pasadena "Ca 


Stands. 296 Ne 


AIRMAIL 100, itefent $1.00, John 


‘MacDonald 30-P. Seaman’ Ave. 
york 3 


tes. 2304. =210. 
Ale Sait taint 
‘oe accompany. 


‘Approvals 
Whiton-Stamps Westport I. Connecticut, | 
B,DIFFERENT Mint Germans. Hitlers 
reascikas, Sera-ota ‘Buckes. 
wud Barton 3 Ota | 
ls. Deane | 
Beach "30. 


1933 VATICAN set 23_wiih 

Vargo Stamps. 044 South Pairfe 
cae 39, Titinois 

‘VALUE for only 10 Gorseous bi- 


Ch 


5. 
‘plored issue depicting Greece Glories 
‘Send dime today for this out” 

Imperial 


andl eter. ‘Stampeo, "Yon. 


25 DIFFERENT. Uniied Staler (used) com- 
rmemoratives 25e"Sterer. 1163 Downing, 
Denver 3. Colorado. 


Dickinson St., Phila, 


| smenstidoah Virginie 


UNITED Nations, scarce Se U. 8. Com= 
‘memorative and packet 30 different U.S. 
inctuding Airmail, Commemoratives, Reve 
hues, ete, Catalogs 65c—to approval ap 
plicants for Se. Curhan Stamp Company, 
Dept G.. Gloucester. Muss. 
MINT Set Flags Complete $1.00 to AB- 
roval Applicants, Lows Merrill, 1623 
Sth. Portsmouth, bio, 
1000 MIXED U. 8, Old and New, 250, 23 
$1.25, Weatherby, Medina, Ohio, 
1000 WELL mixed U. 8. 25¢. Monjar, 1750 
Fairmount. Cineisinait, Ohio. 
ELECTED Approvals at fair 
Biouch, Box 519, Windham, Ohio, 
30 BEAUTIFUL Altrmaiie 10c, Seiected 
Approvals, Louis Morrison, Milmont 
Park 2, Pa. 

WHOOPIE! Wowie! 25¢ worth of U, "8; 
imps free! No obligations! Wri 
ME Neo. 742 Shetheid Ave. Brooklyn 
FREE—Roosevelt Columbia issue to ape 
roval applicants, Blatt, 1013 Pine, Phile 

adelphia 7. Pa 

INVERTED surcharge, Se, Approvals, Best 
‘Stamps, Box 139, Bangor, Maine, 

COMMEMORATIVES, 90 different 

28 different. 19th “Century Toe, 

U. 8. price lst free, Write A, Bartke, Palle 

side Ned 


prices, 


Se (0 approval applicants. William Thiet, 
M00", ‘St Pau Bt. Rochester 3: N. ¥ 
FREE Liberia Airmail Triangle, Vatieat 
‘showing "desus Thailand, $0" yt “old 
‘Amerfeam Colony. Chinese, Migke "Dollar 
‘Amerlean, Caribbean “Peewee with War 
Prisoners, Africa, Orient, others all Free 
{or de poataue ‘Approvals, Livery 
Sib N"Palethorp, Philadelphia ‘a 
POSITIVELY Free! Scott's lal 
“international Stamp Album ot 


eS ata 


ipproval stom fia 
‘sporoval tstomeyn, Clues 
kway, Brooklyn 4, N. ak 


9 lo ‘approval applieaits: #1, 

ey. Co. Port Washington, N.Y. 

1099 MIXED US Ie To pounds 4.28 
inlay. 12 Weni ard, New York i 


PURCHASE stamps trom pre se 
oval service. Ally Country. Pu 
sabecke Woodrait, Huinde 8 85 


U.S. COMMEMORATIVES—G0 ditterent— 
2c. Crystal Stamp Co,, Racine, Wis, 

ARGENTINE, 40 diferent 

cagpreras. 


only 19e with 
Payne, West Cheshire 


S HITLER stamps, e with approvals, Tata, 
Gnsdoe: Kenosha. Wit = 
16, DIPE:. Vatican uy OE wih Toren 
‘approval iat, i 
Somerville 44, Mase si 


MANY penny 


Provals, Sparkling va: 
ma gniore’ Sehlolshnucrs, 


ONE and Two Cent Approvals, Pictorials, 
‘Airmail. (Commemoratives. Sco 
gine Col. ont WIERD Bt, New york 


SUPER Value 21 autierent famous Arperi- 
ins 4e- 36 different 62 39 or 200 after 
cat'U. 8. ony 


EERE gha'steme Co.arenar ‘Bian. 

ots. 

EXCEPTIONALLY fi 
Toreizn stamps. sent. on “appro 

age ie Victor. Tronson, Champili, 

eso 

FREE Atvmails. Commemoratives, Piclo- 

is Encl 


‘00 to Approval ADPII- 
Bt 


‘Posts 
Sins 


100 DIFFERENT Stamps only 3c with ap- 
Drovals, “Many other” barsalns” ADDIE 


man, Ida, Mi 
Nov. 
1946 299 


UNRIVALED Bargain! Includes set Sey- 
‘chelles, set Cyprus, assortment Libis 


‘Stamp, 
iaimp. Nazi Party 
Everything 


‘TREMENDOUS Bargain: Lot Large U. 8. 
‘Commemoratives, assortment Triangles 
Alrmails, Gorgeous pletoriais, Everything 
{0c to approval applicants, “Alpha, 1017 
Lonefetiow Ave. 36 
85 DIFFERENT United States 100 to ap- 
‘applicants. Standard, 3817 Sack 
reland 8. Ohio. 


FREE catalog on watch repairing, radio, 


trated. Pipe Makers’ Manual.” $1.00, | " aeronauties, optics, ete. Engineers” Book 
Harold Mangus. Rt. 3. Alliance. Ono ‘Service, 19 West 44th St., New York 
SELL spare time Craftsman imported 


briar ‘pipes, Sterling Silver bands. Re- 
tall $5.00, Earn 40%. (Sample tailed 
COD. $2.00)." smokers Articles, 125, 


teed and unsurpassed in efficiency. Time 
payment plan. trade-in and accessories 
Free literature, Pusher Research Labora 
tory. Palo Alto, Calif. 

Tse TYPEWRITERS 


REVOLUTIONARY Type Cleaner Cleans 
‘as it types, Liberal Supply Malied $1-00, 
gpurtie-Type, Capitol Station, "Albany, 


RECONDITIONED Typewriters, Printing 
Devices. Office Appliances Supplies Disie- 


129 TATTOOING SUPPLIES 
TATTOOING Outfits Engraving Quits 
Chrculars Pree. Write, els, 118 Lesley. 
Rockford, lino. 


Tao TANIDER: x 
‘OLAS Byes, finest American made, 

“Taxidermy” supplies, Free “Catalog,” El 
wood Company, Dept. 235, Omaha 2, Nebr. 


"TOBACCO _& PIFES 


to'810.00.. Pines pipe 
Free catalog, Zibar Co., 1oselle ti, New 
7 


MERCHANDISE of any Kind, Paul 

Mast Jefferson, ‘Springfield, Illinois, 

WANT to Swap—Buy—Sell anything? 
‘Send 25¢ for 


a 


‘oust, to coast and opportunities to 81 
Suy-selt simost anything under sun 
Hlonal: Swappers Guide, P.O. Box 
Evansville, In 
MERCHANDISE of any Kind Paul, 425 
East Jefferson, Springheld, Tilinols, 
WATCHES. 


as, 


lulustrated self-instruction lessons." Just 
‘ut! Low price. Fascinating 100-page tilus~ 
frated catalog Freel Write—Nelson Co., 
Dept: 8:01, Chica 


ings and pictures. Information free, Hous- 
ton Chronometer and Watch Co,, P.O. Box 
11405 Houston 12, Texas 


WATCHMAKERS! Attention! 


Stents $1.50; Mainsprings $250. Also hard 
fovget, Materials. P'S. Horolowleal Co., 
Box 43, Planetarium Station, New York 


WANTED Watches for paris, old watches, 

‘ot antigues, ‘but old fashioned ones 
@ilcarded or itored is. not warranting 
fostiy Fepalr. Damaged’ modern "watches 
Small clocks an ind on condition, trav 
fling. Tepeater,” alarm, "French Carriage, 
‘Srnainental. atitomobile. ‘Mail insured. fo 

‘L, Rankin, Ocean City 1. Ma, 


ons, fluxes, rods z 7a 
Used by the Navy” Magie Welder Mig. Co,, 
259-PS—l1 Canal’ St. New York Cliy. ” 
"BUILD Your Own Arewelder" Inquiries 

Welcome, Welders Club, Wi-3433, Chit 


md 


‘dinl-contrel, 3 heat stages, 60 amps, 


Volts-AC, upto 3/32 Rod. carrying case, 
aiccessoriés, instructions $39.50, Also "Su: 
persWelder.”" "10" Volts. AC-Do” 419.05, 
Rave d'.. send check. Or order 0, 0, D. 
Super-Welder Mfg. Co,, Dept, PSG, 23 
Goth St, New York 3, N.Y. i 
FREE information about portable electric 

‘elders “Gether, DB-i61b Glendale, Mile 
SOLDERING Piux. Acid type for metal 


working) Excelent result, Ope ound 
coheentraie bald. © Hando 
Sompany. ‘Box 6223, ‘Houston, Texas, 


no time clock to 


POPULAR 
SCIENCE 


Get into something for yourself— 
punch, no seasonal 
layoffs, no special schooling, no big 
investment—and be your own boss. 
‘There's big money in floor surfac- 
ing with American sanders, 
<=yWrite today for “tell-all” 
booklet entitled “Opportu- 
/ nities in Floor Surfacing. 
Use coupon below and en- 
close 25¢ in coin or stamps | 
to cover handling. 


AMERICAN | 


FLOOR SURFACING MACHINE CO. 


Wher 


DIVING EQUIPMENT, & SUPPLY co 


Writing Advertisers 


Please Mention Popular Science _ 


:\)\ BREATHEASY 


© AS GIVING RELIEF 


To 
THOUSANDS OF SUFFERERS 
FROM THE SYMPTOMS OF 


| OF NON CARDIAC NATURE 


AND HAY FEVER 
THE MODERN INHALANT METHOD 
SOLD ON MONEY.BACK 


GUARANTEE 
te internation 
Today 


SY 


Write to Dept. PS. 


BREATHEASY DISTRIBUTORS, INC. 
65 Coder Street, 


Seattle 1, Wash. 


An Ideal and Practical Gift For Any Man!| 


A DYNAMIC 
HEAVY DUTY 
INDUSTRIAL WELDER aiid 


AVAILABLE NOW 
IMMEDIATE DELIVERIES$23 


Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, machine shops, 
foundries, auto, general repoir ond job welding shops 
using the DYNAMIC WELDER find it so indispensable and 


COMPLETE 


AMAZINGLY SIMPLE 
TO OPERATE! 


grade welding jobs cf following the practical, simp! 
‘operating and welding instructions furnished. 
WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 
Has eight metallic ond corbon orc welding heat stoges. Does work 
you would think only possible with a larger, more expensive machine, 
READ WHAT USERS SAY... 
Repair Shop Owner says, “It will do more than you say"’ 


1 wont to 3 
‘with the welder. will do more thon you s0y. CP. Buller, Ohio 


= the Greatest Portable Outfit 


operated from any cor 

properly wired 
110 Volt 60 cycle 
line. Con also be 
supplied for 220 
Volt 60 cycle oper- 


cycles ot slight 
additional 


Wi Sas Sh NB, Comodo 
Better Than | Expected 


SHOP * “thave done quite © litle welding with my welder ond will soy it is better 
MAINTENANCE AUTOMOBILE thon | expected. The price, convenience, ond voriety of work thot con be 
REPAIRS ‘done with the Dynamic ere the ottroctive points” W.R.P, Portlond, Ore, 


EASY TO OPERATE! 


DYN MIC SUPERCHARGLD WELDER 


A‘ DETAILS ON OUR 10-DAY TRIAL OFFER! 


Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for Free particulars. Act 
now and get details on our amazingly low priced 
Dynamic Welder and 10 day trial offer. 


DYNAMIC WELDER Co. 
13 East 23rd Street-—GN 
CHICAGO 16,ILLINOIS 


fecnaar Ee 
SAitow 


“Where do you get 
all that material?” 


‘T HAPPENS to all of us on the editorial 

side here at Popular Science Monthly. 
We meet someone on a train, in a shop, at 
a commercial cocktail party 
some new gimmick. He says, 
you're with Popular Science. 
he pauses delicately. 

“Tell me,” he say: 


he says, 
ple get all that material?” 

Actually, it’s a pretty simple process to 
describe, if not always so simple to perform: 


‘where do you peo- 


Blakeslee, who 
ing Blocks of 


ciated Press since 1928. An 
expert in translating the 
jargon of the laboratories 
into layman's language, his 
work has brought him high honors in his 
field, including « shared Pulitzer Prize, the 
National Headliners’ award and the Westing- 
house Medal for distinguished science writing. 


we go looking for it. Because we know fairly 
well the kind of things which interest you, 
we know what to look for and where to look. 

This organized looking begins with an 
editorial organization not unlike that of a 
metropolitan newspaper. PSM’s reporter- 
editors keep a watchful eye on the various 
fields of interest. In every field, there are 
definite sources of news. 

Some of these sources, like the big indus- 
trial companies, keep us informed of de- 
velopments. Some are inclined to be coy 
and secretive, but a good reporter has a 
nose in the trade winds; and it is always 
astounding how much the trade, including 
the competition, knows of new ideas. 

Behind PSM’s reporters are their “con- 
tacts”—the countless friends in the know 
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who pass on a tip. Beyond PSM’s staff are 
the contributors: the trained observers who 
niay be college professors, master mech: 
newspapermen in other cities, or prof 


William P. Vogel, Jr., who 
wrote “Science's Bob Fel- 
ler” (p. 92), had a compre- 
hensive background in 
newspaper and magazine 
work before he became a 
free-lance writer. He 
worked for the New York 
Herald Tribune, PM, and Fortune, among 
1940 he was a} 


jinkering with sound 
and electronics, 


writers who know what we are looking for. 
These people are constantly suggesting 
stori We, at our end, are constantly as- 
signing stories to contributors who have 
proved their abilities in special directions. 
Here are three of the men who contributed 
major stories to this issue, for example. 

All of these stories are written especially 
for Popular Science Monthly. And all of 
them were carefully blueprinted before they 


George H. Wé 
wrote “Electric ‘ 
Launches Planes” (p. 81), 
has been a writer and edi- 


~ tor for 17 years, 13 of 
them with Popular Science. 
2) He got his first job with 


PSM because the magazine 
wanted an engineer, which he was, and he 
wanted to write, which he’s been doing ever 
ince. As an AAF officer, he flew 250,000 
miles gathering material for air manuals. 


were written to fit PSM’s purpose as well as 
its space. This made-to-measure writing 
and editing is true of all the hundreds of 
stories, pictures and captions which go into 
PSM’s minimum of 148 editorial pages in 
each issue. 

Where do we get all the stuff? Every 
month, when the advance copy of the forth- 
coming issue thumps down on my desk and 
I look it over for the first ani 
time, as a reader, I won- 
der myself! 


(uni 
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The RCA Electron Microscope's magnifying power is now doubled—from 100,000 to more than 200,000 times! 


A new weapon “pointed at the heart” of tuberculosis! 


The RCA Electron Microscope 
can recognize 50,000 distinct 
particles in the width of a hair! 

Through such magnification, 
never before possible, science 
can now examine in detail the 
structure of the tuberct 
cillus (shown above) —in its vital 
search to learn why these organ- 
isms behave the way they do. 


New knowledge of the 
structure of viruses 
cells will also be of inestimable 
value in the battle against still 
unconquered diseases. 


The RCA Electron Microscope 
was developed and perfected at 
RCA Laboratories. And when- 
ever you see an RCA Victor 
Victrola* or radio or television 
receiver you know that the pio- 
neering and research of these 
same RCA Laboratories are be- 
hind it, making it one of the finest 
instruments of its kind science 
has yet achieved. 


‘Sundays, 
2:00 P. M., Eastern Standard Time, over 
the NBC Network. "Veta T.M.Beg.U.. Pat Of, 


‘THE RCA ELECTRON MICROSCOPE 
is now essential equipment 
many research laboratories 
and industrial plants. For de- 
tails, write to RCA Victor 
Division, Camden, N. J. 


RADIO CORPORATION of AMERICA 
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South Bend Lathes bring ¢o all machining operations the pre- 
cision which makes fine craftsmanship possible. The ability to 
do fine work is further aided by the ease with which these 
lathes can be operated. Easy-to-read, accurately graduated 
micrometer adjustments, and smooth, positive action of easy- 
to-reach controls encourage operators to put forth their best 
efforts. These worthwhile features are important not only 
in large industrial toolrooms and manufacturing plants, but 
in the smallest shop. Investigate the many 
advantages which versatile South Bend Pre- 
cision Lathes can give you. 


FREE CATALOG—Write for Itt It 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


456 E. MADISON STREET » SOUTH BEND 22, INDIANA 


‘Machines that “Destroy” the Earth. 
The Mi Looks at Fibers. 
a 


MAUGING EOTORS: Fred O. Newman, Volta Torey a VATION 


ART EDITOR: Robert Reid Macguice 
Aviation Reports to the Nation. 


Harry Walton Electric “Slingshot” Launches Planes. 
“Asoc ans; Edward. Allen, Alden P. Armagoae 
1 Gorman, S. Griswold, 


 nanta Mana a Tes 


WESTERN EDITOR: Andrew R. Boone (Los Angeles. Cal.) 
“MMT DIRECTORS. Michele de Suntis, Harty Samuels, F 
AMT ASOCUNE, Samuel Dukes, Stewart Rowe, 


INVENTIONS 


SCIENCE NEWS c Comnker. 
86 _New Ideas from the 


Eight-Ring Radio Circus 
Science’s Bob Feller.suum 
Building Blocks of Science. 
From -449° to +4,350° F. 


130 New Mortar Is Extremely Hard. 


SCIENCE AT WOR PHOTOGRAPHY 


Tying a Bridge Down. 
New Ways of Finding Things.. 


PSM FEATURES 


74 Sure-Grip Hand Vise... 
Punch and Broach Fix Clock Holes... 
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For Every Aviator, Every Student Pilot, 
Planning to be a Flyer! 


Everyone 


340 Sets of Picture-Diagrams & 
Clear Text Describe Every Action 
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“T soloed lust week and passed tests with » very good average, 
‘which was due largely to the valuable help and knowledge gained 
from your COMPLETE FLYING MANUAL.""—C1H., BMasontown, 
Pa 

“Should be a great ald to students doing thelr studying at 
home.”"—Fiying Service, Inc.. Floyd Bennett Airport 

“Lam going to learn more about this flying business by reading 
and studying your COMPLETE FLYING MANUAL than any fying 
Instructor could ever teach me,""—H. R.. Mitchell Field, 

“The painless and logical method of assimilating Might instruc- 
tion as prepared in this book makes it stand out above the 

marks Alr 


128 Giane 
Pages, 
Each Twice 
the Size of 
the Page in 
an Ordinary 
Book! 


OURS almost as a gift—this modern, authoritative Flying 
Manual—arranged for easy study and quick reference. 
With its illustrated series of 24 ground lessons and 24 air 
lessons, it shows you, step by step, exactly how to meet 
situations of many kinds. It shows you exactly the action you 
take and the effects of your action on the flight of your plane. 
This is a revision of the manual used during the war by 
aaitary pilots throughout three-quarters of the English-speake 
ing veda: It has been edited by Lieut. Col. Harold E. 
Hartney, U. S. Air Corps, Res., who, as former Chief of Train« 
ing for the Air Corps, organized air service schools and 
repared and supervised the installation of courses of study. 
cis an essential handbook of information for everyone incer- 
ested in flying, whether for pleasure or business, for pilot's 
jobs or for design and construction of planes, I 128 giane 
yu will find in concise form the type o! struct 
Bor'which you would ordinarily pay a. great deal more at 
school. And as a daily refresher and question-answerer, its 
value is unsurpassed! 


Only a limited supply remains of the buge printing made of 
this Complete Flying Manual, so if you want a copy at the 
amazingly low price of only $2.00, better act at once to avoid 
disappointment, Send no money now unless you wish to. 
We will send it subject LP res Ce after a week's 
FREE «rial. If not more than delighted, return the book and 
you will not be obligated in any way. National Aeronautics 
Council, Inc., 37 West 47th St, New York 19, N.Y. 


Copyright 1946 by Nations! Aeronautics Council, Ine. 


Notional Aeronautics Council, Ine 
37 West 47th Strvet, New York 19, N.Y. 


YES, rush me at once a copy of “The 
COMPLETE FLYING MANUAL’ 
with its 48 Ground and Air Lesi 
illustrated with 340 sets of Picture-Diagrams making 
every step crystal clear. After a week's T may 
return the book and you will refund my money. If I 
keep it, I will send you only $2.00 plus a few cents 
postage as payment in full 


Me 
Address 

City & 

Sone ‘No. State 


SAVE MORE. If remittance of $2.00 accompanies this coupon, we will 
pay postage, Same return privilege; refund guaranteed. 


